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(54) Heteroaryl substituted hydroxylamlne derivatives as lipoxygenase Inhibitors. 

(57) Disclosed are the compound of the formula 
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wherein 

R represents hydrogen, lower alkyl, aryl, biaryl, CrCrcycloaJkyl, aryi-lower aikyl, aryl-lower 
alkenyt, aryl-lower alkynyl, aryloxy-lower alkyl, arylthio-lower alkyl, CrCr-cycloalkyMower alkyl, biaryl- 
lower alkyl, aryi-CrOrcydoalkyi, aryWrCT-cydoalkyWower alkyl or aryioxy-aryWower alkyl ; and aryl 
represents carbocyclic or heterocyclic aryl ; 

Z represents ^-Ca-alkytene or vinylene, each unsubstituted or substituted by lower alky! ; 

Y represents S0 2 (sulfonyl) or CO (carbonyl) ; 

A represents O (oxygen), S (sulfur), or a direct bond ; 

B represents lower alkylene ; or B represents lower alkenylene provided that A represents a direct 
bond ; 

X represents oxygen or sulfur, 

R t represents hydrogen, acyl, lower alkoxycarbonyl, aminocarbonyl, mono- or dWower alkylami- 
nocarbonyi, lower alkenylaminocarbonyl, lower aikynyiaminocarbonyl, carbocyclic or heterocyclic 
aryl-lower alkylaminocarbonyl, carbocyclic or heterocyclic arylamirKKarbonyl.CrCrcycloalkylarni- 
nocarbonyl or C 3 -C7-cycloalkyMower alkylaminocarbonyl ; 

R 2 represents lower alkyl, lower alkoxycarbonyWower alkyl, (VCT-cycloalkyl, carbocyclic or 
heterocyclic aryl, carbocyclic or heterocyclic aryl-lower aikyl, C r CrCycloalkyl-lower alkyl, amino, 
mono- or dHower alkylamino, lower alkenylamino, lower alkynylamino, carbocyclic or heterocyclic 
aryl-lower alkylamino, carbocyclic or heterocyclic aryiamino, CrCr-cycloalkylamino, Cs-Crcydoalkyl- 
low r alkylamino or low r alkoxycarbonyl-lower alkylamin ; 

R 3 and R* independently represent hydrogen or lower alkyl ; 

Re represents hydrog n, lower alkyl, hal , trifluoromethyl or low r aikoxy ; and pharmaceutically 
acceptable salts thereof ; which are useful as lipoxygenase inhibitors. 



Jouve, 18, rue Saint-Denis. 75001 PARIS 



EP 0 526 402 A1 

The inv ntion relates to the substituted hydroxylamine d rrvatives as defined herein which are particularly 
useful as selective lip xygenase inhibitors, methods for preparation thereof, pharmaceutical compositions com- 
prising said compounds, and a meth d of inhibiting lipoxygenase, in particular 5-lipoxygenase, and of treating 
diseases in mammals which are responsive to lipoxygenase inhibition, using said compounds or pharmaceut- 

5 teal compositions comprising said compounds of the invention. 

The compounds of the invention are particularly useful for the prevention and treatment of various inflam- 
matory and allergic conditions, e.g. bronchial allergies and inflammatory disorders such as asthma, allergic 
rhinitis (hay fever), ocular allergies and inflammation, inflammatory bowel disease (including Crohn's disease, 
ulcerative colitis), and dermatological allergies and inflammation such as eczema and psoriasis; also for the 

10 treatment of rheumatic disorders such as rheumatoid arthritis, osteoarthritis and gouty arthritis; also for the 
treatment of ischemic conditions such as myocardial infarction and cerebral ischemia; also for the treatment 
of multiple sclerosis; for the treatment of endotoxin shock; for the treatment of renal disorders, such as primary 
nephrotic syndrome and cyclosporine-induced renal toxicity; in the treatment of certain carcinomas, e.g. to in- 
hibit tumor metastasis; also to inhibit gastrointestinal side effects of non-steroidal antiinflammatory drugs. 

15 More particularly the invention relates to the compounds of formula I 



20 




(0 



25 wherein 

R represents hydrogen, lower alkyi, aryl, biaryi, CrCr-cycloalkyl, aryl-lower alkyl, aryl-lower alkenyl, 
aryi-lowerakynyl, aryloxy-lower alkyl, arylthio-lower alkyl, C3-Crcycloalkyl-lower alkyl, biaryl-lower alkyl, aryl- 
Cs-Crcycloalkyl, aryl-Ca-Cr-cycloalkyt-lower alkyl orarytoxy-aryl-lower alkyl; and aryl represents carbocyclic 
or heterocyclic aryl; 

30 Z represents CrQj-alkytene or vinytene, each unsubstituted or substituted by lower alkyl; 

Y represents S0 2 (sulfonyl) or CO (carbonyl); 
A represents O (oxygen), S (sulfur), or a direct bond; 

B represents lower alkylene; or B represents lower alkenyiene provided that A represents a direct bond; 
X represents oxygen or sulfur; 
35 represents hydrogen, acyi, lower alkoxycarbonyl, aminocarbony., mono- or dMower alkytaminocar- 

bonyl, lower alkenylaminocarbonyl, lower alkynylaminocarbonyi, carbocyclic or heterocyclic aryl-lower alkyla- 
minocarbonyl, carbocyclic or heterocyclic arylaminocarbonyl, CrCrcycloalkylaminocarbonyl or C3-C7-CV- 
cioalkyi-lower alkylaminocarbonyl; 

R 2 represents lower alkyl, lower alkoxycarbonyWower alkyl, C r C7-cycloalkyl, carbocyclic or heterocyclic 
40 aryl, carbocyclic or heterocyclic aryl-lower alkyl, C r CrCycloalkyMower alkyl, amino, mono- or dMower alky- 
lamino, lower alkenylamino, lower alkynyiamino, carbocyclic or heterocyclic aryl-lower alkylamino, carbocyclic 
or heterocyclic aryiamino, C r Crcycioalkylamino f CrCrcycloalkyi-lower alkylamino or lower alkoxycarbonyl- 
lower alkylamino; 

R3 and R4 independently represent hydrogen or lower alkyl; 
45 R, represents hydrogen, lower alkyl, halo, trif luoromethyi or lower alkoxy; and pharmaceutically accept- 

able salts thereof. 

The point of attachment at grouping A of the chain to the ring may be at any of the available positions of 
the benzene ring, preferably meta or para to Y or Z. 

Embodiments of the invention relate to compounds wherein, in formula I, Yrepresents CO and those where- 
50 in, in formula I, Y represents SO2. 

Particular embodiments of the invention relate to the ring systems involved, i.e. compounds wherein, in 
formula I, Y represents CO and Z represents ethylene or vinylene; compounds of formula I wherein Y represents 
S0 2 and Z represents ethylene or vinylene; compounds wherein, in formula I, Z represents methylene and Y 
represents CO; 

55 compounds wherein, in formula I, Z represents methylene and Y represents S0 2 ; 
compounds wher in, in formula I, Z represents 1 .^propylene and Y represents CO; 
compounds wh rein, in formula I, Z represents 1 .^propylene and Y represents S0 2 . 

Further embodim ntsoftheinv ntion relate to the said compounds wher in X represents oxygen in formula 
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I, and those wherein X repr s nts sulfur in formula I. 

Preferred are said compounds wherein, in formula I, r presents hydrogen and R 2 represents optionally 
substituted amino, i.e. amino, mono- or di- lower atkyiamino, low r alkenyiamino, lower alkynyl amino, carbo- 
cyclic or h terocyclic aryl-low r alkylamino, carbocyclic or heterocyclic arylamino, C r Crcycloalkylamino, C 3 - 
s CT-cycloalkyl-lower alkylamino or lower alkoxycarbonyl-low r alkylamino; and oth r symbols hav meaning as 
defined above. 

Also preferred are said compounds wherein R represents biaryi-lower alkyi. 
A preferred embodiment of the invention relates to compounds of formula II 




wherein R represents hydrogen, lower alkyi, carbocyclic or heterocyclic aryl-lower alkyl, carbocyclic aryl-lower 
alkenyl, carbocyclic or heterocyclic aryloxy-lower alkyl, carbocyclic or heterocyclic arylthio-lower alkyi, C3-C7- 
cycloalkyl-lower alkyl, biaryl-lower alkyl or carbocyclic aryloxyaryl-lower alkyl; Y represents CO or S0 2 ; A rep- 

20 resents oxygen, sulfur or a direct bond; B represents lower alkylene; or B represents lower aikenytene provided 
that A represents a direct bond; represents hydrogen or acyl; R 2 represents amino, mono- or di- lower alky- 
lamino, lower alkenyiamino, lower alkynylamino, carbocyclic or heterocyclic aryl-lower alkylamino, carbocyclic 
or heterocyclic arylamino, C 3 -Cr-cycloalkylamino, C3-C7-cycloalkyl-lower alkylamino or lower alkoxycarbonyl- 
lower alkylamino; R3 and R4 independently represent hydrogen or lower alkyl; and pharmaceutical^ acceptable 

25 salts thereof. 

The dotted line in the ring system of formula II or IV indicates that the bond involved is either a single or 
double bond. 

Preferred are said compounds of formula II wherein Y represents CO or S0 2 ; A represents oxygen or a 
direct bond; B represents alkylene of 1 to 4 carbon atoms; R represents carbocyclic or heterocyclic aryloxy- 
30 lower alkyl, quinoiyl-lower alkyl or biaryl-lower alkyl; Ri and R4 represent hydrogen; R 2 represents amino, mono- 
ordMower alkylamino, lower alkenyiamino, lower alkynylamino, carbocyclic aryl-lower alkylamino, carbocyclic 
arylamino or Ca-Crcycloalkylamino; R 3 represents hydrogen or lower alkyl; and pharmaceutical^ acceptable 
salts thereof. 

Also preferred are compounds wherein, in formula II, Y represents CO or SO2; A represents a direct bond; 
35 B represents alkenylene of 2to4carbon atoms; R represents carbocyclic or heterocyclic aryl-lower alkyl, biaryl- 
lower alkyl or cyclohexyi-lower alkyl; R t and R4 represent hydrogen; R 2 represents amino, mono- or dMower 
alkylamino, lower alkenyiamino, lower alkynylamino, carbocyclic aryl-lower alkylamino, carbocyclic arylamino 
or C r Crcydoalkylamino; R 3 represents hydrogen or lower alkyl; and pharmaceutically acceptable salts there- 
of. 

40 Preferred in turn are the compounds of formula III 



45 
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wherein R represents lower alkyl, biaryi-lower alkyl, carbocyclic or heterocyclic aryl-C r C 4 -alkyl, carbocyclic 
or heterocyclic aryloxy-C^-alkyl, carboxylic aryloxyaryl-d-C^alkyl, carbocyclic aryl-C 3 or C 4 -alkenyl, or cy- 
clohexyl-d-C^alkyl; m and n independently represent 1 , 2 or 3; R, represents hydrogen or acyl; R 3 represents 
hydrogen or lower alkyi; Re represents hydrogen, lower alkyl or monocyclic carbocyclic aryl; and pharmaceut- 
55 ically acceptable salts thereof. 

Particularly preferred are the compounds of formula IV 
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(IV) 



wherein R represents biaryl-lower alkyl, carbocyclic or heterocyclic aryl-C r C 4 -alkyl, carbocyclic or heterocyc- 
lic aryloxy-CTC^-alkyl, carbocyclic aryloxyaryl-Ci-C^alkyl, carbocyclic aryl-C 3 or C 4 -alkenyl or cyclohexyl-d- 
C 4 -alkyl; n represents 1 , 2 or 3; Ri represents hydrogen or acyl; R3 represents hydrogen or Ct-Ca-alkyl; R5 rep- 
resents hydrogen, lower alkyl or monocyclic carbocyclic aryl; and pharmaceutically acceptable salts thereof. 

Of particular interest are the compounds of formula IV wherein the chain on the benzene ring is attached 
at the 6- or 7-position; also compounds wherein R, represents hydrogen; also said compounds of formula IV 
in which dotted line is absent; and pharmaceutically acceptable salts thereof. 

A preferred embodiment of the invention relates to the compounds of formula IVa 



wherein R represents biaryl-d-C^alkyl, carbocyclic or heterocyclic aryl-C r C 4 -alkyl, carbocyclic or heterocyc- 
lic arytoxy-C 1 -C 4 -alky1 l carbocyclic aryloxyaryl-d-Cralkyl, carbocyclic aryl-C3 or C 4 -alkenyl or cyclohexyl-d- 
C 4 -alkyl; n represents 1 , 2 or 3; represents hydrogen or acyl; R3 represents hydrogen or d-C^alky!; R5 rep- 
resents hydrogen, lower alkyl or monocyclic carbocyclic aryl; and pharmaceutically acceptable salts thereof. 

Further preferred are said compounds of formula IVa wherein R represents biaryl-Crd-alkyl in which biar- 
yl represents 4-biphenylyl or 4-biphenylyl substituted by lower alkyl, halogen or trifluoromethyl; n represents 
1 or 2; Ri and R 3 represent hydrogen; R« represents hydrogen or lower alkyl; and pharmaceutically acceptable 
salts thereof. 

A preferred embodiment of the invention also relates to the compounds of formula I wherein Z represents 
ethylene; Y represents CO or S0 2 ; A represents oxygen; B represents alkylene of 1 to 4 carbon atoms; R rep- 
resents quinolyl-CVC^alkyl or biaryl-d-d-alkyl; Ra, R lf R 3 and R4 represent hydrogen; and R 2 represents 
amino or mono-lower alkylamino; and pharmaceutically acceptable salts thereof. 

The general definitions used herein have the following meaning within the scope of the present invention. 

The term "lower" referred to above and hereinafter in connection with organic radicals or compounds re- 
spectively defines such as branched or unbranched with up to and including 7, preferably up to and including 
4 and advantageously one or two carbon atoms. 

A lower alkyl group preferably contains 1-4 carbon atoms, advantageously 1-3 carbon atoms, and repre- 
sents for example ethyl, propyl, butyl or most advantageously methyl. 

A lower alkenyl group, as in lower alkenylamino, is preferably bonded on a saturated carbon. Such group 
preferably has 3-7 carbon atoms, advantageously 3 or 4 carbon atoms and is e.g. allyl. 

A lower alkynyl group, as in lower alkynylamino, is preferably bonded on a saturated carbon. Such group 
preferably has 3-7 carbon atoms, advantageously 3 or 4 carbon atoms and is e.g. propargyl. 

Aloweralkoxy (oralkyloxy) group preferably contains 1-4 carbon atoms, advantageously 1-3 carbon atoms, 
and represents for example methoxy, ethoxy, propoxy or isopropoxy. 

Halogen (halo) preferably represents chloro orfluoro but may also be bromo or iodo. 

Aryl represents carbocyclic or heterocyclic aryl, preferably carbocyclic aryl. 

Carbocyclic aryl represents m nocyclic or bicyclic aryl, f r exampl ph nyl or phenyl mono- or di-substi- 
tuted by on or two radicals selected from lower alkyl. low r alk xy, halog n, cyan and trifluoromethyl; or 1- 
or 2-naphthyl. Preferred is phenyl or phenyl mon substituted by halogen ortriflu romethyl. 

Heterocyclic aryl represents monocyclic or bicyclic heteroaryl, for example pyridyl, quinolyl, isoquinolyl, 




O — <CH 2 )- CH- N - C - NHR5 



(IVa) 



R— N 



O 



4 



EP 0 526 402 A1 

benzothienyt, benzofuranyl, benzopyranyf, b nzothiopyranyl, dihydrobenzopyranyl, dihydrobenzothiopyranyl, 
furanyl, pyrrol yl or thienyt, or any said radical substituted by lower alkyl or halogen. Pyridyl represents 2-, 3- 
or 4-pyridyl, advantageously 2- or 3-pyridyl. Thi nyl represents 2- or 3-thienyl, advantageously 2-thi nyl. Qui- 
nolylr presents pref rably2-, 3- or 4-quinolyl t advantageously 2-quinolyl. Isoquinolyl repres nts preferably 1-, 3- 
5 or4-isoquirtolyl. B nzopyranyl, benzothiopyranyl represent pref rably 3-benzopyranyt or 3-benzothiopyranyl, 
respectively. 

Carbocyclic aryl-lower alkenyl represents, e.g. for R, preferably straight chain or branched aryt-C 3 or C 4 - 
alkenyl in which the double bond is not bonded to nitrogen; similarly carbocyclic aryl-lower alky nyl. 

Carbocyclic aryl-lower alkyl represents preferably straight chain or branched ary1-C r C 4 -alky1 in which car- 
lo bocyclic aryl has meaning as defined above, e.g. benzyl or phenyl-(ethyf , propyl or butyl), each unsubstituted 
or substituted on phenyl ring as defined under carbocyclic aryl above. 

Heterocyclic aryl-lower alkyl represents preferably straight chain or branched heterocyclic aryl-CrC^-alkyl 
in which heterocyclic aryl has meaning as defined above, e.g. 2-, 3- or 4-pyridyimethyt or (2- v 3- or 4-pyridyl)- 
(ethyl, propyl or butyl); or 2- or 3-thienyimethyl or (2- or 3-th ie nyl )-(ethyl, propyl or butyl); 2-, 3- or 4-quinolyl- 
15 methyl or (2-, 3- or 4-quinolyl)-(ethyl, propyl or butyl); and the like. 

Biaryl is preferably carbocyclic biaryf, e.g. biphenyf, namely 2, 3or4-bipheny1, advantageously 4-biphenyl, 
each optionally substituted by e.g. lower alkyl, lower alkoxy, halogen, trif luoromethyl or cyano. 

Similarly the terms carbocyclic aryl, heterocyclic aryl, lower alkyl, lower alkenyl, lower alkynyl have mean- 
ing as defined above in any groups in which such appear, e.g. aryloxy, aryl-lower akoxy and the like. 
20 Acyl is preferably optionally substituted lower alkanoy! or aroyl. 

Optionally substituted lower alkanoyi represents preferably Cj-C^alkanoyl such as acetyl or propionyl, or 
C2-C 4 -alkanoyl substituted by lower alkoxycarbonyl. 

Aroyl represents preferably benzoyl or benzoyl mono- or di-substituted by one or two radicals selected from 
lower alkyl, tower akoxy, halogen, cyano and trif luoromethyl; or 1- or 2-naphthoyl. 
25 Lower alkoxycarbonyl represents preferably Ci-C^-alkoxycarbonyl, e.g. ethoxy. 

Substituted amino represents preferably mono- or dWower alkylamino or mono-carbocyclic arylamino. 

C r C7-Cycloalkyl represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyi, preferably cy- 
clopropyl, cyclohexyl or cyclopentyl. 

Aryl-CrC r cycloalkyl-lower alkyl represents for example 2-phenylcyclopropylmethyJ. 
30 Lower alkylene represents either straight chain or branched alkylene of 1 to 7 carbon atoms and represents 
preferably straight chain alkylene of 1 to 4 carbon atoms, e.g. a methylene, ethylene, propylene or butylene 
chain, or said methylene, ethylene, propylene or butylene chain mono-substituted by Ci-Ca-alkyl (advanta- 
geously methyl) or disubstttuted on the same or different carbon atoms by C A -C T a\ky\ (advantageously methyl), 
the total number of carbon atoms being up to and including 7. 
35 Lower alkenylene represents straight chain or branched alkenylene of 2 to 7 carbon atoms and represents 
preferably straight chain alkenylene of 2 to 4 carbon atoms, e.g. vinyiene, propenylene, butenylene or said chain 
mono-substituted by C,-C r alkyl (e.g. methyl) or disubstituted on the same or different carbon atoms by C r 
(Valkyl (e-9* methyl), the total number of carbon atoms being up to and including 7. 

Pharmaceutically acceptable salts of the acidic compounds of the invention (provided that Ri represents 
40 hydrogen) are salts formed with bases, namely cationic salts such as alkali and alkaline earth metal salts, such 
as sodium, lithium, potassium, calcium, magnesium, as well as ammonium salts, such as ammonium, trimethyl- 
ammonium, diethylammonium, and tris-(hydroxymethyi)-methylammonium salts. 

Similarly acid addition salts, such as of mineral acids, organic carboxylic and organic sulfonic acids e.g. 
hydrochloric acid, methane sulfonic acids, maleic acid are also possible/provided a basic group, such as pyridyl, 
45 constitutes part of the structure. 

The compounds of the invention exhibit valuable pharmacological properties in mammals, and are partic- 
ularly useful as selective 5-lipoxygenase inhibitors for the treatment of e.g. inflammatory, allergic and ischemic 
conditions. 

The above-cited properties are demonstrable in in vitro and in vivo tests, using advantageously mammals, 
so e.g. rats, guinea pigs, dogs, rabbits or isolated organs, tissues, and enzyme preparations thereof, as well as 
cells and fluids isolated from mammalian, including human, blood. Said compounds can be applied in vitro in 
the form of solutions, e.g. preferably aqueous solutions, and in vivo either enterally or parenterally, advanta- 
geously orally, e.g. as a suspension or in aqueous solution. The dosage in vitro may range between about 1 Q- 6 
molar and 1 molar concentrations. The dosage in vivo may range, depending on the route of administration, 
55 b tw en about 0.05 and 30 mg/kg. 

5-HETE and various I uk triene products are formed from arachid nic acid by m ans of the nzyme 5- 
lipoxyg nas . Leukotrienes (LTs) B 4 , C 4i D 4 and B 4 are a group of mediators with potent leuk cyte-chemoat- 
tractant, smooth muscle-constricting and vascular permeability-enhancing properties. LTB 4 is among the most 
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potent leukocyte chemotactic ag nts known. LTC 4 , LTD 4 and LTE 4 are components of the "slow-reacting sub- 
stance of anaphylaxis" (SRS-A) and are potent inducers of broncho-constriction that are released during an 
antigen challenge in lungs. Leukotri nes hav been implicated in the pathogenesis of a variety of vascular and 
pulmonary disorders involving I ukocyt and smooth muscle activation. Since these products ar derived from 
5 the biotransformation of arachidonic acid (AA) through th 5- lipoxygenase pathway, inhibition of 5-lipoxyge- 
nase will suppress biosynthesis of leukotrienes in leukocytes and various organ systems. 

Beneficial effects are evaluated in pharmacological tests generally known in the art, e.g. as illustrated here- 
in. 

5-Lipoxygenase inhibition is determined e.g. by measuring the percent inhibition of the synthesis of 5-HETE 
10 [(5S)-5-hydroxy-6,8,11,14-eicosa-tetraenoic acid] and leukotriene B 4 (LTB 4 ,5,12-dihydroxy-6,8,10,14-eicosa- 
tetraenoic acid) in A-23187-stimulated guinea pig polymorphonuclear leukocytes, essentially according to ra- 
diometric thin-layer chromatographic assays described by Walker and Dawson (J. Pharm. Pharmacol. 31; 778 < 
1979) and Jakschik and Lee (Nature 287: 51,1 980) to measure the formation of 5-HETE and LTB 4 -like products 
from 14 C-arachidonic acid. IC$o values are determined graphically as the concentration of test compound at 
15 which the synthesis of 5-HETE and LTB 4 -like products is reduced to 50 % of their respective control values. 

The inhibition of LTB 4 formation can also be determined in vitro in whole blood from dogs. One ml samples 
of blood are preincubated at 37°C for 5 minutes with the desired concentration of test compound added as a 
solution in 10 microliters of dimethylsulfoxide. LTB 4 synthesis is then stimulated by the addition of A-23187 and 
N-formyl-met-leu-phe (f-MLP). The amount of LTB 4 is measured in the separated plasma fraction by radioim- 
20 munoassay. ICso values are determined graphically as the concentration of test compound causing 50 % in- 
hibition of LTB 4 formation seen in control whole blood. 

Furthermore, the inhibition of 5-lipoxygenase is determined after oral or i.v. administration to rats or dogs 
by measuring ex vivo in whole blood the decrease of A-231 87-stimulated LTB 4 formation as compared to non- 
treated control animals. 

25 Antiinflammatory activity can be demonstrated by measuring the inhibition of the edema and inhibition of 
the influx of polymorphonuclear (PMN's) and mononuclear leukocytes (monocytes and macrophages) after oral 
administration in the rat model in which pleurisy is first induced by injecting carrageenin into the pleural cavity, 
e.g. according to A.P. Almeida et al., J. Pharmacol. Exp. Therap. 214, 74 (1980), in particular during the late 
phase of the carrageen an- induced pleurisy. 

30 Bronchial effects such as anti-asthmatic activity, can be demonstrated in the antigen-induced guinea pig 
bronchoconstriction test e.g. as described by Anderson et al, Br. J. Pharmacol. 1983 , 78, 67-74. 

The trinitrobenzenesulfonic acid-induced chronic colitis test in the rat e.g. as described by Wallace et al, 
Gastroenterology 1989 , 96, 29-36, can be used to evaluate compounds for effects indicative of utility in inflam- 
matory bowel diseases. 

35 The arachidonic acid-induced mouse ear edema test, e.g. as described by Young et al, J. Invest Dermatol. 
1984 , 82, 367-371 can be used to evaluate compounds for effects indicative of utility in dermatologies! disorders 
such as psoriasis. 

Illustrative of the invention, the compound of example 1(f), 2-(3-phenylpropyl)-6- [2(N-aminocarbonyl-N- 
hydroxyamino)ethoxy]-1 ,2,3,4-tetrahydroisoquinolin-1-one, inhibits the formation of 5-HETE [(5S)-5-hydroxy- 
40 6,8,11, 14-eicosa-tetraenoic acid] and leukotriene B 4 (LTB 4) 5,12-dihydroxy-6,8,10,14-eicosatetraenoic acid) in 
A-231 87-stimulated guinea pig polymorphonuclear leukocytes, at an IC50 of about 0.5 micromolar. Said com- 
pound also causes significant inhibition of LTB 4 formation as determined ex vivo when administered at a dose 
of about 1.0 mg/kg p.o. to the dog. 

The compounds of the invention are thus useful, particularly for the treatment and amelioration of diseases 
45 and conditions in mammals, including man, in which lipoxygenase activity or the accumulation of leukocytes 
(e.g. neutrophils) is involved, particularly allergic and inflammatory disorders, e.g. pulmonary allergies and in- 
flammatory disorders (such as asthma), dermatologies! allergies and inflammatory disorders (such as psor- 
iasis), also arthritic disorders (such as rheumatoid arthritis and osteoarthritis), ocular allergies and inflamma- 
tory disorders, gastrointestinal inflammatory disorders (such as inflammatory bowel diseases), as well as 
so ischemic conditions (such as in myocardial infarction). 

The compounds of the invention can be prepared by the following synthetic processes which comprise: 

(a) condensing a hydroxylamine derivative of formula V 
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wherein R, , R 3 , R4, Ra, A, B, Z and Y have meaning as defined hereinabove, with a compound of formula 
10 VI 

R 2 '-COOH (VI) 

in the presence of a condensing agent, or with a reactive functional derivative thereof, wherein R 2 ' repre- 
sents lower alkyl, lower alkoxycarbonyl-lower alkyi, Cg-Cr-cycioalkyl, carbocyclic or heterocyclic aryl, car- 
bocyclic or heterocyclic aryl-lower alkyl, C r Crcyc)oalkyl-lower alkyl or di- lower alkylamino, to obtain said 
is compounds of formula I wherein X represents O and R 2 corresponds to R 2 '; or 

(b) condensing a compound of the formula V above with phosgene orthiophosgene, followed by an amine 
of the formula VII 

R 2 *-H (VII) 

wherein R 2 " represents amino, mono- or di- lower alkytamino, lower al ken yl amino, lower alkynylamino, car- 
20 bocyclic or heterocyclic arylamino, CrCr-cycioalkytamino, carbocyclic or heterocyclic aryi-lower alkylami- 
no, Ca-CT-cycloalkyl-lower alkylamino, or lower alkoxycarbonyl-lower alkylamino, to obtain said com- 
pounds of formula I wherein R 2 corresponds to R 2 "; or 

(c) condensing a compound of formula V above with an isocyanate or isothiocyanate of the formula VIII 

Rs-N=C=X (VIII) 

25 wherein X represents O or S; R$ represents a protecting group (such as tri-lower alkyl silyl), or R 5 represents 
lower alkyl, lower alkenyl, lower akynyl, carbocyclic or heterocyclic aryl, CrCrcycloalkyl, C 3 -C7-cycloalkyl -low- 
er alkyl, cart>ocyciic or heterocyclic aryl-lower alkyi, or lower alkoxycarbonyl-lower alkyl; and if required remov- 
ing the protecting group, e.g. the tri-lower alkyl silyl group when R$ represents e.g. the tri-lower alkyl silyl pro- 
tecting group, to obtain said compounds of formula I wherein R 2 corresponds to R$NH in which R$ represents 

30 hydrogen or other groups as defined above for 

In the above cited processes, the said process is carried out while, if necessary, temporarily protecting 
any interfering reactive group(s), and then liberating the resulting compound of the invention; and, if required 
or desired, a resulting compound of the invention is converted into another compound of the invention, and/or, 
if desired, a resulting free compound is converted into a salt or a resulting salt is converted into a free compound 

35 or into another salt; and/or a mixture of isomers or racemates obtained is separated into the single isomers or 
racemates; and/or, if desired, a racemate is resolved into the optical antipodes. 

In starting compounds and intermediates which are converted to the compounds of the invention in a man- 
ner described herein, functional groups present, such as amino and hydroxy groups, are optionally protected 
by conventional protecting groups that are common in preparative organic chemistry. Protected amino and hy- 

40 droxy groups are those that can be converted under mild conditions into free amino and hydroxy groups without 
the molecular framework being destroyed or other undesired side reactions taking place. 

The purpose of introducing protecting groups is to protect the functional groups from undesired reactions 
with reaction components under the conditions used for carrying out a desired chemical transformation. The 
need and choice of protecting groups for a particular reaction is known to those skilled in the art and depends 

45 on the nature of the functional group to be protected (hydroxy group, amino group, etc.), the structure and sta- 
bility of the molecule of which the substituent is a part and the reaction conditions. 

Well-known protecting groups that meet these conditions and their introduction and removal are described, 
for example, in J.F.W. McOmie, "Protective Groups in Organic Chemistry", Plenum Press, London, New York, 
1973, T.W. Greene, "Protective Groups in Organic Synthesis", Wiley, New York, 1984. 

so In the processes cited herein, reactive functional derivatives of carboxylic acids represent, for example, 
anhydrides especially mixed anhydrides, acid halides, acid azides, lower alkyl esters and activated esters there- 
of. Mixed anhydrides are preferably such from pivalic acid, or a lower alkyl (ethyl, isobutyl) hemiester of carbonic 
acid; acid halides are for example chlorides or bromides; activated esters are for example succinimido, phtha- 
limido or 4-nitrophenyl esters; lower alkyl esters are for example the methyl or ethyl esters. 

55 Also, a reactive esterif ied derivativ of an alcohol in any of the processes cited herein represents said al- 
coh I esterif ied by a strong acid, especially a strong inorganic acid, such as a hydrohalic acid, especially hy- 
drochloric, hydrobromic or hydroiodic acid, or sulphuric acid, or by a strong organic acid, specially a strong 
organic sulfonic acid, such as an aliphatic or aromatic sulfonic acid, for xampl methanesulfonic acid, 4-me- 
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reactive functtonal derivative therewith a hydroxylamine de^ 

acid of formula VI as described above. e.g an acid chloride on anhyd ^ ^ 
protected hydroxyzine derivative of formula V. or in an ine rt organto 

mine can be carried out at a temperature rang.ng preferably from about 

solvent such as dichloromethane or toluene. . R presents hydrogen, e.g. with 2 mole 

.n the case of acylation of the compounds of formula^ J^^J'J SbTacylat* compounds 

in ^represents amino or substrfcted ^Z^T^Z^ hydroxylamine denvaKve of 
The preparation according to process (b) «n be earned c*t by * y ^ ^ ^ 

formula V, optionally in hydroxy-protected form, wrth ^^^^^ of about . 25 °C to + 1 50°C. 
toluene followed by condensation with the appropriate am.ne at * formula v or a 

group is protected for example as a benzyl ether « respectively. 
Is carried outaccording to methods well known ^^JSSK^orei be prepared accord- 
The carboxylic acids of VI and reactive derives ^ and the isocyanates and isothiocyan- 
ing to methods well-known in the art sirni^^ 

ates of formula VIII are known in the art or can be P re J^ a ^ he % afterdescribe d for compounds where- 
The intermediates leading to starting ^ ten ^ r ™'^ ™ Station on the compou nds of the 
in R. represents hydrogen. However such 2^£l!SS^^ * * -l-r than hydrogen, 
invention as defined herein since methods are •» from a corresponding reactive der- 
The starting hydroxylamine derivatives of formula V may be prepared from 

. . * * U IV 



ivative of an alcohol of formula IX 




(DC) 



iodide. tosylateormesylatedenvauve. by '^ n ^^^^^ ^^^cbc^. 
, pr parTfromtX Corresponding aid hyd or ketone of formu.a X 
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(X) 



wherein R, R 3 , A, B, Z and Y have meaning as previously defined, by first converting said aldehyde or ketone 
to the oxime with e.g. hydroxylamine hydrochloride according to known methods, followed by reduction to the 
hydroxytamine with e.g. borane-pyridine complex or sodium cyanoborohydride in acidic medium. 
10 The alcohols of formula IX may be prepared from corresponding carboxylic acids and derivatives, alde- 
hydes or ketones by methods well-known in the art, e.g. using an appropriate reducing agent, or by condensing 
with e.g. an alkyl Grignard reagent corresponding to R 3 and/or R* when R 3 and R* do not represent hydrogen. 

The starting aldehydes or ketones of formula X for compounds wherein A is oxygen or sulfur can be pre- 
pared e.g. by condensing an appropriately substituted phenol or thiophenol of formula XI 



20 




wherein R, Z and Y have meaning as defined above, and A represents oxygen or sulfur, 
(a) with a reactive esterified derivative of a terminal alkenyl alcohol of the formula XII 



25 



*3 



CH2=C-B-OH (XD) 



30 wherein R 3 represents hydrogen or lower alkyl and B represents lower alkylene, such as the halide or al- 
kyi sulfonyioxy derivative thereof, in the presence of a base, such as potassium carbonate, to yield the ter- 
minal alkenyl derivative which is then treated with ozone to obtain the corresponding aldehyde or ketone 
of formula X wherein A represents sulfur or oxygen and B represents lower alkylene; or 
(b) with a reactive esterified derivative of a protected aldehyde or ketone of the formula XIII 

35 



O 

R 3 C-B — OH (XIII) 

40 

wherein R 3 represents hydrogen or lower alkyl and B represents lower alkylene, and wherein the aldehyde or 
ketone function is protected in form of an acetal or ketal, such as the halide or alkylsulfonyloxy derivative there- 
of, in the presence of a base such as potassium carbonate or cesium carbonate, and liberating the ketone or 
aldehyde of formula X from the resulting ketal or acetal by treatment with aqueous acid. 
45 The starting aldehydes or ketones of formula X wherein A represents a direct bond and B represents lower 
alkenylene, with the double bond being directly adjacent to the ring system, can be prepared by condensing a 
compound of the formula XIV 



50 




(XTV) 



55 wh rein R,Z and Y have meaning as defined above and Re r pres ntse.g.bromoortrifluoromethylsulfonyloxy, 
with an unsaturated aldehyde or ketone corresponding to the fragment B-COR3 in formula X (wherein B rep- 
resents terminal lower alkenyl and Rarepres ntshydrog n or lower alkyl) in which the carbonyl functi n is pro- 
tected in form of an acetal or ketal, for example acrolein di thyl acetal, und r conditi ns of a Heck reaction, 
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e.g. in the presence of palladium acetate, triphenylphosphine and tri thiamine, and subsequently liberating 
th resulting ketone or aldehyde of formula X by treatment with aqueous acid. 

The corresponding starting materials of formula X wherein A represents a direct bond and B repr sente 
lower alkylene can be prepared by hydrogenation of the corresponding compounds of formula X wherein B 
represents low r alkenylene. . ^ rn 

The starting materials of formula XI and of formula XIV or precursors thereto wherein Y represents CO 
and Z represents ethylene or 1,3-propylene optionally substituted by lower alkyl are either known or can be 
prepared according to methods known in the art, e.g. by ring expansion of a corresponding indanone or tetra- 

lone to the lactam. ... , . 

For example, Schmidt reaction, e.g. with sodium azide in methanesulfonic acid, on a ketone of the formula 



XV 



(XV) 



II 

o 



wherein R 7 represents e.g. halo, lower akoxy or benzyloxy, and n represents 1 or 2 yields a compound of formula 
XVI 



(XVI) 




wherein R 7 and n have meaning as defined above for compounds <*<*™^J»*ZTJt^rito 
in the presence of a strong base such as sodium hydride with a reactive estenfied ^abveof R-OH.^ indn 
case R 7 represents e.g. lower alkoxy or benzyloxy. later deprotection to R 7 being hydroxy, according to known 
methods (e g. hydrogenation or BBr,). results in a starting materia, of formula XI or XIV wherein Y represents 
CO 

A lactam of formula XVI can also be prepared by Beckmann rearrangement of the oxime of a ketone of 
formula XV in the presence of e.g. phosphorous pentoxide and me * a "f ulfon, = a ^- mftthnHoloav known in 

The ketones of formula XV are known in the art or can be prepared according to mettradotogy known in 
the art. e.g. by Friedel-Crafts cyclization of the appropriately substituted phenylakano.cacid e.g. wrth a mixture 
of phosphorus oxychlorlde and phosphorus pentoxide. ^,„„ to , am 1 

The lactam derivatives of formula XVI and N-substituted derivatives thereof wheremn <«™£™£ 
or 2. and R 7 represents e.g. halo, lower akoxy or benzyloxy can also be prepared by cycHzatlon of the corre- 
sponding urethane of the formula XVII 



(CH 2 )^-CH2— NCOORg 

(xvn) 



wherein R has meaning as previously defined; R, represents e.g. 
I wer akoxy or benzyloxy. preferably I cated atthe metapos, 

est rofchl roformic acid. 
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Another method for the preparation of lactam intermediates of formula XVI (wherein n represents z ro, 1 
or 2) involves th cyclization of an appropriately substituted ortho (amino-methyl, amino-ethyi or amino- propyl)- 
benzoic acid derivativ , which can in turn b obtained by reduction of th corresponding ortho-(cyano, cyano- 
methyl or cyanoethyl)-benzoic acid d rivative. 

5 A method forth preparation of th N-substituted derivatives of the lactams of formula XVI wherein n rep- 

resents zero (isoindolones, 1-oxo-1 ,3-dihydrobenzo[c]pyrroles) involves the treatment of an appropriately sub- 
stituted benzamide first with an aikyllithium reagent, e.g. n-butyl lithium, followed by condensation with dime- 
thyiformamide to yield the correspondingly substituted 3-hydroxyisoindolone which is reduced e.g. by catalytic 
hydrogenation to the isoindolone. 

10 The starting materials of formula XI or XIV wherein Y represents CO and Z represents methylene may also 
be prepared by selective reduction of the corresponding phthalimides under conditions known in the art, such 
as with lithium aluminum hydride or by catalytic hydrogenation. 

The starting materials of formula XI and XIV wherein Y represents CO and Z represents vinylene can be 
prepared by heating a correspondingly substituted cinnamoyl azide, e.g. in the presence of iodine in a high 

15 boiling solvent such as dichlorobenzene, to obtain a corresponding substituted isocarbostyril derivative of for- 
mula XVla 



20 



25 




(XVla) 



30 



35 



wherein R/ represents halo, or R/ represents e.g. lower alkoxy or benzyloxy in which case such can be con- 
verted to a compound of formula XI wherein Z represents vinylene, A represents oxygen and Y represents CO. 

The starting materials wherein Y represents S0 2 can be prepared by methods generally known in the art. 

For example, compounds of formula XI wherein Y is S0 2 and Z is CrOr^kylene can be prepared as fol- 
lows: 

An ester of a compound of formula XVIII 




(CHj^COOH 



(XVIII) 



40 wherein R 7 represents e.g. lower alkoxy or benzyloxy, preferably located at the meta position, and n is 0, 1 or 
2, is treated with chlorosulfonic acid followed by ammonia or RNH 2 to obtain an ester of a compound of the 
formula XIX 



50 



-^.(CH^COOH 



(XDC) 



S0 2 — NHR 



Cyclization under basic conditions with a strong base, e.g. sodium methoxide in toluene, yields a compound 
of the formula XX 



55 
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5 




PCX) 



wherein R 7 represents lower alkoxy or benzyloxy and n and R having meaning as defined above. The amide 
carbony) function is then reduced with e.g. diborane and converted to the corresponding phenol of formula XI 
10 wherein A represents oxygen. 

Appropriate N-unsubstituted intermediates (wherein R represents hydrogen) can be converted to the cor- 
responding N-substituted compounds by treatment with a reactive estenfied derivative of R-OH in the presence 
of a strong base such as sodium hydride, according to methodology well-known in the art and described herein. 

The alcohols (ROH) are either known in the literature or can be prepared according to methods known in 
is the art. For example, where R represents biaryl-lower alkyl, such alcohols can be prepared by reduction of the 
corresponding carboxylic acids or esters. The acids or esters can in turn be prepared by a cross-coupling re- 
action of e.g. an optionally substituted phenylboronic acid with e.g. a halo or (alkyl or aryt)-sulfonyloxy substi- 
tuted benzoic or phenylalkanoic acid ester under conditions known in the art. 

The above-mentioned chemical reactions are carried out according to standard methods, in the presence 
20 or absence of diluent, preferably such as are inert to the reagents and are solvents thereof, of catalysts, con- 
densing or said other agents respectively and/or inert atmospheres, at low temperatures, room temperature 
or elevated temperatures (preferably at or near the boiling point of the solvents used), and at atmospheric or 
super-atmospheric pressure. The preferred solvents, catalysts and reaction conditions are set forth in the ap- 
pended illustrative examples. 
25 The invention further includes any variant of the present processes, in which an intermediate product ob- 
tainable at any stage thereof is used as starting material and the remaining steps are carried out, or the process 
is discontinued at any stage thereof, or in which the starting materials are formed under the reaction conditions, 
or in which the reaction components are used in the form of their salts or optically pure antipodes. 

Advantageously those starting materials are used in said reactions that lead to the formation of those com- 
30 pounds indicated above as being preferred. 

Compounds of the invention can also be converted into each other according to methods generally known 
per se and/or illustrated herein. 

For example, compounds of formula I wherein X represents oxygen e.g. wherein R^ represents acyl, can 
be converted to the corresponding compounds wherein X represents sulfur by reaction with e.g. Lawesson's 
35 reagent Compounds of formula I, e.g. wherein B represents alkenyiene or Z represents vinylene can be con- 
verted to the corresponding compounds of formula I wherein B represents alkylene or Z represents ethylene 
by hydrogenation of the double bond using e.g. palladium on charcoal as catalyst 

Compounds of formula I wherein R t represents hydrogen can be converted to the corresponding com- 
pounds wherein R^ represents acyl by treatment with the appropriate acylating agent, e.g. the acyl halide, for 
40 example acetyl chloride. 

Conversely compounds of formula I wherein R^ represents acyf can be hydrolyzed to the corresponding 
compounds wherein Ri represents hydrogen, e.g. with aqueous base such as lithium hydroxide or sodium hy- 
droxide. 

The invention also relates to any novel starting materials and processes for their manufacture. 
45 Depending on the choice of starting materials and methods, the new compounds may be in the form of 
one of the possible isomers or mixtures thereof, for example, optical isomers (antipodes), racemates, or mix- 
tures thereof. The aforesaid possible isomers or mixtures thereof are within the purview of this invention. 

Any resulting mixtures of isomers can be separated on the basis of the physico-chemical differences of 
the constituents, into the pure isomers, diastereoisomers, racemates, for example by chromatography and/or 
so fractional crystallization. 

Any resulting racemates of final products or intermediates can be resolved into the optical antipodes by 
known methods, e.g. by separation of the diastereoisomeric salts thereof, obtained with an optically active acid 
or base, and liberating the optically active acidic or basic compound. The hydroxamic acids (wherein R, rep- 
resents hydrogen) can thus be resolved into their optical antipodes e.g. by fractional crystallization of d- or 1- 
55 (alpha-m thylbenzyiamine, cinchonidine, cinchonine, quinine, quinidine, ephedrine, dehydroabietylamine, bru- 
cine or strychnine)-saits. 

Finally, acidic compounds of th invention are ither obtain d in the free form, or as a salt th reof. 

Acidic compounds of the invention may be converted into salts with pharmaceutically acceptable bases, 
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e.g. an aqueous alkali metal hydr xide, advantageously in th presence of an ethereal or alcoholic solvent, 
such as a lower alkanol. From the solutions of the latt r, th salts may be precipitated with eth rs, e.g. diethyl 
ether. Resulting salts may be converted into the fre compounds by treatment with acids. These or oth r salts 
can also b used for purification of th compounds obtain d. 
5 Compounds of th inv ntin having basic groups can be converted into acid addition salts, especially phar- 

maceutical^ acceptable salts. These are formed, for example, with inorganic acids, such as mineral acids, for 
example sulfuric acid, a phosphoric or hydrohalic acid, or with organic carboxylic acids, such as (C r C 4 -)alka- 
necarboxylic acids which, for example, are unsubstituted or substituted by halogen, for example acetic acid, 
such as saturated or unsaturated dicarfooxylic acids, for example oxalic, succinic, maleic orfumaric acid, such 

w as hydroxy carboxylic acids, for example glycol ic, lactic, malic, tartaric or citric acid, such as amino acids, for 
example aspartic or glutamic acid, or with organic sulfonic acids, such as (C 1 -C 4 -)alkane- or arylsutfonic acids 
which are unsubstituted or substituted, for example, by halogen, for example methanesulfonic acid. Preferred 
are salts formed with hydrochloric acid, methanesulfonic acid and maleic acid. 

In view of the close relationship between the free compounds and the compounds in the form of their salts, 

15 whenever a compound is referred to in this context, a corresponding salt is also intended, provided such is 
possible or appropriate under the circumstances. 

The compounds, including their salts, can also be obtained in the form of their hydrates, or include other 
solvents used for their crystallization. 

The pharmaceutical compositions according to the invention are those suitable for enteral, such as oral or 

20 rectal, transdermal and parenteral administration to mammals, including man, to inhibit lipoxygenase, in par- 
ticular 5-lipoxygenase, and for the treatment of disorders responsive thereto, comprising an effective amount 
of a pharmacologically active compound of the invention, alone or in combination, with one or more pharma- 
ceutical^ acceptable carriers. 

The pharmacologically active compounds of the invention are useful in the manufacture of pharmaceutical 

25 compositions comprising an effective amount thereof in conjunction or admixture with excipients or carriers 
suitable for either enteral or parenteral application. Preferred are tablets and gelatin capsules comprising the 
active ingredient together with a) diluents, e.g. lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or 
glycine; b) lubricants, e.g. silica, talcum, stearic acid, its magnesium or calcium salt and/or polyethyleneglycol; 
for tablets also c) binders e.g. magnesium aluminum silicate, starch paste, gelatin, tragacanth, methylceilulose, 

30 sodium carboxymethylcellulose and or polyvinylpyrrolidone; if desired d) disinteg rants, e.g. starches, agar, al- 
ginic acid or its sodium salt, or effervescent mixtures; and/or e) absorbants, colorants, flavors and sweeteners. 
Injectable compositions are preferably aqueous isotonic solutions or suspensions, and suppositories are ad- 
vantageously prepared from fatty emulsions or suspensions. Said compositions may be sterilized and/or con- 
tain adjuvants, such as preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for reg- 

35 ulating the osmotic pressure and/or buffers. In addition, they may also contain other therapeutically valuable 
substances. Said compositions are prepared according to conventional mixing, granulating or coating methods, 
respectively, and contain about 0.1 to 75 %, preferably about 1 to 50 %, of the active ingredient. 

Suitable formulations for transdermal application include an effective amount of a compound of the inven- 
tion with carrier. Advantageous carriers include absorbable pharmacologically acceptable solvents to assist 

40 passage through the skin of the host Characteristically, transdermal devices are in the form of a bandage com- 
prising a backing member, a reservoir containing the compound optionally with carriers, optionally a rate con- 
trolling barrier to deliver the compound of the skin of the host at a controlled and predetermined rate over a 
prolonged period of time, and means to secure the device to the skin. 

The pharmaceutical formulations contain an effective lipoxygenase inhibiting amount of a compound of 

45 the invention as defined above either alone, or in combination with another therapeutic agent selected from 
e.g. an anti-inflammatory agent with cydooxygenase inhibiting activity, a leukotriene receptor antagonist a 
thromboxane synthetase inhibitor, a thromboxane receptor antagonist, an antihistamine, a platelet activating 
factor (PAF) antagonist and a serotonin receptor antagonist, each at an effective therapeutic dose as reported 
in the art Such therapeutic agents are well-known in the art 

so Examples of antiinflammatory agents with cydooxygenase inhibiting activity are didofenac, naproxen, ibu- 
profen, and the like. 

Examples of leukotriene antagonists are LY-223982, SC-41930, ICI-204219, L-660711, and the like. 

Examples of thromboxane synthetase inhibitors are ozagrel (OKY-046), pirmagrel (CGS 13080), CGS 
12970, CGS 15435 and the like. 
55 Examples of thromboxan receptor antag nists are sulotroban, ICI-192605, GR-32191, SQ-30741, L- 

655240 and the like. 

Examples of combined thromboxane synthetase inhibitors/thromboxane receptor antag nists ar CGS 
22652 (U.S. patent 5,025,025) and th like. 
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Examples of antihistamine agents are astemizoJe, loratidine, terfanidine, chl rpheniramine and the like. 
Examples of plate) t activating factor antagonists are BN-52063, WEB- 2 086, CV-3988, RP-48740, L- 
652731 and the like. 

Examples of serotonin antagonists are ketanserin, cinanserin, irindalone and the like. 
5 In conjunction with another actrv ingredient, a compound of the invention may be administered either si- 

multaneously, before or after the other active ingredient, either separately by the same or different route of ad- 
ministration or together in the same pharmaceutical formulation. 

The invention further particularly relates to a method of inhibiting 5-lipoxygenase activity in mammals in- 
cluding man, and of treating diseases and conditions responsive thereto, particularly inflammatory and allergic 
10 conditions, which comprises administering to a mammal in need thereof an effective lipoxygenase inhibiting 
amount of a compound of the invention or of a pharmaceutical composition comprising a said compound in 
combination with one or more pharmaceutically acceptable carriers. 

Conditions and diseases responsive to the inhibition of lipoxygenase include: 

a) allergic conditions such as hay fever (allergic rhinitis), skin allergies, allergic bowel diseases (incl. coeiiac 
is disease), allergic eye conditions such as allergic conjunctivitis; 

b) inflammatory conditions such as inflammatory bowel disease, irritable bowel syndrome, mucous colitis, 
ulcerative colitis, Crohn's disease, gastritis, esophagitis, hepatitis; 

c) cardiovascular conditions such as myocardial ischemia, cerebral ischemia, atherosclerosis, angina, and 
renal ischemia; 

20 d) pulmonary conditions such as extrinsic and intrinsic asthma, bronchitis, cystic fibrosis; 

e) arthritic conditions such as rheumatoid arthritis, rheumatoid spondylitis, gouty arthritis, osteoarthritis 
and the like; 

f) cutaneous disorders such as psoriasis, eczema and dermatitis; 

g) multiple sclerosis, arteriosclerosis of various etiology and shock such as endotoxin shock; and 
25 h) tumor metastasis. 

The dosage of active compound administered is dependent on the species of warm-blooded animal (mam- 
mal), the body weight, age and individual condition, and on the form of administration. A unit dosage for oral 
administration to a mammal of about 50 to 70 kg may contain between about 10 and 200 mg of the active in- 
gredient. 

30 The following examples are intended to illustrate the invention and are not to be construed as being limit- 
ations thereon. Temperatures are given in degrees Centrigrade. If not mentioned otherwise, all evaporations 
are performed under reduced pressure, preferably between about 15 and 100 mm Hg. The structure of final 
products, intermediates and starting materials is confirmed by standard analytical methods, e.g. microanalysis 
and spectroscopic characteristics (e.g. MS, IR, NMR). Abbreviations used are those conventional in the art. 

35 

Example 1 

(a) To a stirred solution of 2-[3-(4-fluorophenyl}-propyl>6-[2-(N-hydrox 
rahydroisoquinoline (3.0 g, 8.4 mmol) in dioxane (100 mL) is added trimethylsilyi isocyanate (1 .06 g, 9.2 mmol). 

40 The reaction is stirred at room temperature for 24 hours and subsequently poured into H 2 0 (350 mL). The re- 
sulting suspension is extracted with EtOAc (1 x 500 mL) and the organic phase washed with 2M HCI (1 x 250 
mL), H 2 0 (5 x 500 mL), saturated NaCI solution (2 x 500 mL), dried over MgS0 4 and concentrated in vacuo. 
The resulting material is triturated with hexanes, and recrystallized from EtOAc to give 2-[3-(4-fluorophenyl)- 
propyll-6-l2-(N-aminocarbonyl-N-hydroxyamino)ethoxy^ 1-OXO-1 ,2,3,4-tetrahydroisoquinoline, m.p. 1 38-140°. 

45 The starting material is prepared as follows: 

5-Methoxy-1-indanone 1 (30 g, 1 85 mmol) is dissolved in CH 3 S0 3 H (96 mL) and CH 2 CI 2 (1 00 mL), NaN 3 
(24 g, 370 mmol) is then added in portions over a 1/2 hour period. After 2 hours the reaction mixture is cooled 
to 0° and is subsequently neutralized with 5 N NaOH solution (200 mL) and saturated NaHC0 3 solution. The 
resulting mixture is extracted with EtOAc (3 x 200 mL). The combined organic phases are washed with saturated 

so NaCI solution (3 x 200 mL), dried over Na^SC^ and concentrated in vacuo. The resulting brown solid is washed 
with hexanes (2 x 100 mL) to give 6-methoxy-1-oxo-1,2,3,4-tetrahydroisoquinoline as a tan solid, m.p. 128- 
130°. 

To a solution of 6-methoxy-1-oxo-1 ,2,3,4-tetrahydroisoquinoJine (31 .3 g, 177 mmol) in CH 2 CI 2 (300 mL) at 
-78° is added BBr 3 (33.4 mL, 353 mmol). The reaction mixture is allowed to come to ambient temperature and 
55 is stirred for 12 hours. After this time th reaction mixture is cooled to 0° and is subsequently neutralized with 
5 N NaOH (150 mL) solution and saturated NaHC0 3 solution. The resulting precipitate is extracted with hot 
acetone (4 x 500 mL) and the combined organics are concentrated in vacuo to give 6-hydroxy-1-oxo-1, 2,3,4- 
tetrahydroisoquinolin . 
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To a solution of 6-hydroxy-1-oxo-1,2,3,4-tetrahydroisoquinolin (23.8 g, 146 mm I) in acetone (350 ml_) 
is add d K 2 C0 3 (34.6 g, 219 mmol) and ally! bromide (19.3 g, 161 mmol). Th reaction mixture is then heated 
to reflux for 24 hours. After this time the solution is filtered and subsequently concentrated in vacuo. The re- 
sulting material is wash d with h xanes (1 x 200 mL) and Et 2 0 (1 x 100 mL) to giv 6-allyloxy- 1,2,3,4- tetrahy- 
droisoquinolin-1-on as a tan solid, m.p. 105-107°. 

To a solution of e-ailyloxy-l-oxo-I^.S^tetrahydroisoquinoline (10.6 g ( 52 mmol) and 1-bromo-3-(4-fluo- 
rophenyl)-propane (17 g, 78 mmol) and Kl (430 mg, 2.6 mmol) in dimethyl formamide (DMF) (125 mL) is added 
NaH (3.1 g, 78 mmol). After 4 hours the reaction mixture is poured into H 2 0 (500 mL) and the resulting sus- 
pension is extracted with EtOAc (3 x 300 mL). The combined organic extracts are washed with H 2 0 (5 x 200 
mL), saturated NaCl solution (2 x 200 mL), dried over MgS0 4 and concentrated in vacuo. The residue is chro- 
matographed (silica gel, 1:1 EtOAc/hexane) to yield 2-[3-(4-f!uorophenyl)-propyf]-6-allyloxy-1 -oxo-1 ,2,3,4-tet- 
rahydroisoquinoline as a brown oil. 

2-[3-(4-Fluorophenyl)-propyn-6-allyloxy-1-oxo-1,2 t 3 t 4-tetrahydroisoquinoline (3.24 g, 9.5 mmol) is dis- 
solved in CH 2 Cl2/MeOH (1:1, 200 mL), the solution cooled to -78° and ozone is bubbled through the reaction 
flask until an excess is indicated by the persistence of a dark blue color. Nitrogen is then bubbled through the 
mixture to purge excess ozone. Dimethyl sulfide (1 .77 g, 28.5 mmol) is added to the reaction, and the resulting 
solution is allowed to warm to room temperature. The solvent is removed in vacuo, and the resulting a-{2-[3- 
(4-fluoropheny1)-propylH-oxo-1, 2,3,4-^^ is used without further 

purification in the next step. 

To a solution of the aldehyde (approximately 9.5 mmol) and NH 2 OH HCI (0.79 g, 11.4 mmol) in EtOH (100 
mL) is added pyridine (50 mL). The resulting mixture is stirred at room temperature for 24 hours. After this time 
the reaction is poured into H 2 0 (500 mL), and the aqueous phase is extracted with EtOAc (1 x 500 mL). The 
organic phase is washed with 2 N HCU (3 x 500 mL), H 2 0 (1 x 500 mL), saturated NaHC0 3 solution (1 x 500 
mL), saturated NaCl solution (2 x 500 mL), dried over MgSO* and the solution is concentrated in vacuo. The 
resulting oxime is used without further purification for the next reaction. 

To a solution of the oxime (3.13 g, 8.8 mmol) in glacial AcOH (10 mL) and CH 2 CI 2 (20 ml) at 0° is added 
NaCNBH 3 (0.66 g, 10.6 mmol). The cooling bath is removed and the reaction mixture is stirred for 10 minutes. 
After this time the solution is recooled to 0° and subsequently neutralized with 5 N NaOH and saturated NaHC0 3 
solutions. The resulting suspension is then extracted with EtOAc (1 x 500 mL). The organic phase is washed 
with saturated NaHC0 3 solution (2 x 250 mL), saturated NaCl solution (2 x 500 mL), dried over MgS0 4 and 
concentrated in vacuo. The resulting 2-[3-(4-fluorophenyl)-propyn-6-[2-(N-hydroxyamino)ethoxy]-1-oxo- 
1,2,3,4-tetrahydroisoquinofine is used without further purification. 

Similarly prepared are: 

(b) 2-benzyl-6-[2-(N-aminocarbonyl-N-hydroxyamino)ethoxy]-1-oxo-1 ,2,3,4-tetrahydroisoquinoline, m.p. 
130-131°; 

(c) 2-(4-fluorobenzyl)-6-[2-(N-aminocajto^ 
line, m.p. 138-140°; 

(d) 2-(3-fluorobenzyl)-6-[2-(N-aminocarbon^ -oxo-1 ,2,3,4-tetrahydroisoquino- 
line, m.p. 123-124°; 

(e) 2-<*dohexylmemyl-6-P-(N-aminocarto^ 
noline, m.p. 182-183°; 

(f) 2-(3-phenyipropyl)-6-[2-(N-aminocart)onyl-r^hydroxyamino)ethoxy^1 -oxo-1 ,2,3,4-tetrahydroisoquino- 
line, m.p. 138-139°; 

(g) 2-(3-<*dohexylpropy1)-6-p-(N-aminocato 
quinoline, m.p. 140-142°; 

(h) 2-[3-(3-fluorophenyi)-propyl]-6-[2-(r^ 
droisoquinoline, m.p. 123-128°; 

(i) 2-[3-(2-fluorophenyl)-propyl]-6-[2-(l^am 
droisoquinoline, m.p. 141-145°; 

(j) 2-[3-(4-chloropheny1)-propyl]-6-[2-(r^ 

droisoquinoline, m.p. 157-158°; 

(k) 2-[3-(3-chlorophenyl)-propyl]-6-[2-^ 

droisoquinoline, m.p. 85-87°; 

(I) 2-[3-(4-methoxyphenyl)-propyl>6-[2-^ 

hydrotsoquinoline, m.p. 130-134°; 

(m) 2-[3-(3-meth xyph nyl)-propyll-6-[2-(N-aminocarbony1-N-hydroxyamino)eth xyl-1-oxo-1,2,3,4-tetra- 
hydroisoquinolin , m.p. 135-137°; 

(n) 2-[3-(2-meth xyph nyl)-propyl>6-[2-(N-aminocarbonyi-N-hydroxyamino)eth xy}-1 -oxo-1, 2,3,4-tetra- 
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hydroisoquinoline, m.p. 135-137°; 

(o) 2-[3-(4-tolyl)-propyl]-6-[2-(N-aminocarbonyl-N-hydroxyamino)ethoxy]-1-oxo-1 ,2,3,4-tetrahydroisoqui- 
noline, m.p. 142-146°; 

(p) 2-[3-(4-isopropylphenyl)-propyl^6-[2-(N-amino 
hydroisoquinoline, m.p. 142-146°; 

(q) 2-(2-phenoxyethyl)-6- [2-(N-aminocart)onyl-N-hydroxyamino)ethoxy]-1-oxo-1 ,2,3,4-tetrahydroisoqui- 
noline, m.p. 158-159°; 

(r) 2-[(2-methoxyphenyl)-ethyi]-6-t2-(N-aminocarbonyl-N-hydroxyamino)ethoxy]-1-oxo-1, 2,3,4-tetrahyd 

roisoquinoline, m.p. 153-154°; 

(s) 2-(4-phenylbuty1)-6-[2-(N-aminocarbony^ 

ine, m.p. 46-50°; 

(t) 2-[4-(4-fluorophenyl)-butyl^6-[2-(N-am 

isoqui noline, m.p. 156-159°; 

(u) 2-(3-phenoxypropyl)-6-[2-(N-aminocaifconyl-N-h^ 

noline, m.p. 166-169°; 

(v) 2-(5-phenylpentyl)-6-[2-(N-amincK»rbonyl-N-hydroxyamino)ethoxy]-1 -oxo-I^.S^-tetrahydroisoquin 
oiine, m.p. 122-128°; 

(w) 2-[3-(3-bromophenyl)-propyi]-6-[2-(l^aminora 
droisoquinoline, m.p. 95-97°; 

(x) 2-[3-(3,4-difluorophenyi)-propyl}-6-[2-(N-aminocarbonyi-N-hydroxy)amino-et^ 

rahydroisoquinoline, m.p. 133-135°; 

(y) 2-[3-<3,5-difluorophenyl)-propy1K6-[2-(N-amta^ 

hydroisoquinoline, m.p. 90-92°; 

(z) 2-(4-phenoxybenzyl)-6-p-(N-aminocaitonyl-N-h 

noline, m.p. 155-157°; 

(aa) 2-P-(4-fluorophenoxy)-ethyl]-6-P-(N-am^ 

droisoquinoline, m.p. 157-158°; 

(bb) 2-(3-phenylpropyl)-7-P-(N-amirK>cato 

line m.p. 109-110°, starting from 6-methoxy-1-indanone; 

(cc) 2-(3-phenoxybenzyl)-6-p-(N-amirKxart»^ 

noline, m.p. 141-142°; 

(dd) 2-[3-(3-pyridyl)propyf>6-[2-{N-am^ ,2,3,4-tetrahydroiso- 
quinoline, m.p. 146-147° dec; 

(ee) 2-[3-phenyl-2-properv1 -yf]-6^-(N-aminocarbonyl-N-hydrax^ 
soquinoline, m.p. 133-134°; 

(ff) 2-(2-quinolylmethyl)-6-P-(N-aminocarborrv^ ,2,3.4-tetrahydroisoqui- 

noline, m.p. 172-173°; hydrochloride salt, m.p. 189-191°; hemifumarate salt, m.p. 155-157°; 

(gg)2-P-(3-pyridyloxy)-ethyl]-6-[2-(N-a^^ 

soquinoline, m.p. 150-152°; 

(hh)2-[3-(4-fluorophenoxy)-benzy^6-P-(N-am^ 

hydroisoquinoline, m.p. 128-130°; 

(ii) 2-[4-(4-fluorophenc*y>-benzyl]-6-^^ 

droisoquinoline, m.p. 154-155°; 

(jj) 2-{3-[3-(4-fluoropherK)xy)phenyQpropyl^6-(2-(N-aminocarbon^ 
4-tetrahydroisoquinoline, m.p. 52-56°; 
(kk) 2-{3-[4-(4-fluorophenoxy)phenyq-propyl}-6^^ 
2,3,4-tetrahydroisoquinoline, m.p. 164-167°; 

(II) 2-(2-naphthylrr^yl)-6-P-{r^amino ,2,3,4-tetrahydroisoquino- 
tine, m.p. 148-150°; 

(mm) 2-{4-biphenyly1methyl)-6-P-(N-aminocarbon 
soquinoline, m.p. 165-166°; 

(nn) 2-[2-phenylcydopropylmethyl^6-[2-(N-aminoc^rbonyl-N-hydroxyamino)eth ,2,3,4-tetra- 
hydroisoquinoline. 

Example 2 

(a) Similarly to procedure described in example 1, 2-(3-phenylpropyl)-6-[3-(N-hydroxyamino)-1-propen-1- 
yfl-1- xo-1,2 p 3,4~tetrahydroisoquinoline is converted to 2-(3-phenylpropy1)-6-[3-(N-aminocart)onyl-N-hydrox- 
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yaminoj-l-propen-l-yl^l-oxo-l^.a.^tetrahydroisoquinoline, m.p. 131-133°. 
The starting material is prepared as follows: 
A solution of nvbromophenethylamine (6.71 g, 33.55 mmol) and Et 3 N (7 mL, 50.32 mmoL) in CH 2 CI 2 
(1 00 mL) is cooled to 0° and thyf chloroformat (4 mU 50.32 mmoL) is added. After addition is complete the 

5 resulting mixture is allowed to come to room temperature and the solvent is remov d in vacuo. The residue is 
then dissolved in EtOAc (200 mL) and the organic phase washed with 2N HCI (1 x 250 mL), H 2 0 (1 x 200 mL), 
saturated NaHC0 3 solution (1 x 200 mL), saturated NaCI solution (1 x 200 mL), dried over MgS0 4 and con- 
centrated in vacuo to give N-ethoxycarbonyl-m-bromophenethylamine. 

A suspension of N-ethoxycarbonyl-m-bromophenethylamine (6.87 g, 25.25 mmol) in polyphosphoric acid 

10 (50 mL) is heated to reflux for 5 min. When the mixture cools, H 2 0 is added and the resulting solution extracted 
with EtOAc (1 x 300 ml). The organic phase is dried and concentrated in vacuo and the residue chroma tograp hi- 
ed (silica gel, EtOAc) to give 6-bromo-1-oxo-1,2,3,4-tetrahydroisoquinoline. 

To a solution of 6-bromo-1-oxo-1 ,2,3,4-tetrahydroisoquinoline (2.82 g, 12.5 mmol) in DMF (80 ml) is added 
1-bromo-3-phenylpropane (2.89 ml, 18.75 mmol), Kl (200 mg, 1.25 mmol) and NaH (600 mg, 25 mmol). The 

15 reaction mixture is stirred for 3 hours and subsequently poured into H 2 0 (300 ml). The resulting emulsion is 
extracted with EtOAc (2x 1 50 mL) and the organic phase washed with 2N HCI (1 x 200 mL) ( H 2 0 (1 x 200 mL), 
saturated NaHC0 3 solution (1 x 200 mL), saturated NaCI solution (2 x 200 mL), dried over MgS0 4 and con- 
centrated in vacuo. The residue is chromatographed (silica gel, 9:1 hexane/EtOAc) to give 2-(3-phenylpropyl)- 
6-bromo-1 -oxo-1 ,2,3,4-tetrahydroisoquinoline. 

20 To a sealed tube apparatus is added 2-(3-phenylpropyl)-6-bromo-1-oxo-1,2,3,4-t6trahydroisoquinoline 
(1.6 g, 4.65 mmol), CH 3 CN (8 mL), 1,1-diacetoxy-2-propene (3.4 mL, 23.25 mmol), Pd(OAc) 2 (84 mg, 0.37 
mmol), P(o-tolyl) 3 (113 mg, 0.37 mmol) and EfeN (0.78 mL, 5.58 mmol). The reaction vessel is then sealed and 
the mixture heated to 120° for 48 hours. After cooling to ambient temperature the reaction mixture is diluted 
with EtOAc (150 mL) and filtered through Celite. The organic phase is washed with saturated NaCI solution (2 

25 x 200 mL), dried over MgS0 4 and concentrated in vacuo. The residue is chromatographed (silica gel, 9:1 hex- 
ane/EtOAc, 1:1 hexane/EtOAc 1:1 hexane/EtOAc) to give 2-(3-phenylpropyl)-6-(3,3-diacetoxy-1-propen-1- 
yi)- 1-OXO-1 ,2,3,4-tetrahydroisoquinoline. 

2-(3-Phenylpropyl)-6-(3-diacetoxy-1-propen-1-yl)-1-oxo-1 ,2,3,4-tetrahydroisoquinoline (330 mg, 79 
mmol) is dissolved in tetrahydrofuran (THF, 10mL) and 6N HCI (20 mL) is added. The resulting solution is stirred 

30 for 45 minutes and subsequently neutralized with saturated NaHC0 3 solution. The aqueous phase is then ex- 
tracted with EtOAc (100 ml). The organic phase is dried over MgS0 4 and concentrated in vacuo to give 3-[2- 
(3-phenylpropyl)1-oxc-1,2,3,4-tetrahydroquinoliri-6-yl]-acrolein which is used without further purification and 
converted according to procedures described in example 1 to the oxime and subsequently to 2-(3-pheny1pro- 
pyl)-6-[3-(N-hydroxyamino)-1-propen-1-yll-1-oxo-1,2,3 t 4-tetrahydroisoquinoline. 

35 Similarly prepared is: 

(b) 2-Benzyl-6-[3-(N-amimxarbonyl-N-hydro 
line. 

(c) 2-[3-(4-fluorophenyl)propyl]-6-[3-(N^ 
tetrahydroisoquinoline. 

40 

Example 3 

(a) Similarly to the procedure described in Example 1, 2-(3-phenylpropyl)-6-[2-(N-hydroxyamino)-propy- 
loxy]-1-oxo-1,2,3,4-tetrahydroisoquinoline is converted to 2-(3- phenyl propyl)-6-[2-(N-aminocarbonyl-N-hy- 
45 droxyamino)-propyloxy]-1-oxo-1 ( 2,3,4-tetrahydroisoquinoline, m.p. 170-172°. 
The starting material is prepared as follows: 
6-Methoxy- 1-oxo-l ,2,3,4-tetrahydroisoquinoline (example 1) is condensed with 1-bromo-3-phenylpro- 
pane under N-aJkylation conditions described in example 1 to yield 6-methoxy-2-(3-phenylpropyl)-1-oxo- 
1 ,2,3,4-tetrahydroisoquinoline. 
so Treatment with BBr 3 under conditions described in Example 1 yields 6-hydroxy-2-(3-phenylpropy1)-1-oxo- 
1 ,2,3,4-tetrahydroisoquinoline. 

To a solution of 6-hydroxy-2-(3-phenylpropyl)-1-oxo-1,2,3,4-tetrahydroisoquinoline (1.5 g. 5.34 mmol) in 
acetone (80 ml) is added 3-chloro-2-methylpropene (8 ml, 8.01 mmol), CS2CO3 and a catalytic amount of Kl. 
The reaction is then ref luxed for 24 hours. After this time the reaction mixture is cooled to ambient temperature 
55 and filtered. The filter cak is washed with acetone (3 x 50 ml) and the combined organics concentrated in va- 
cuo. Th residue is chromatographed (sflica g 1, 1:4 EtOAc/hexan ) to give 6-(2-methyl-2-propenyloxy)-2-(3- 
phenyl propyl)- 1-oxo-l ,2,3,4-tetrahydroisoquinoline. 

Treatment of 6-(2-methyl-2-prop nyloxy)-2-(3-phenyl propyl)- 1- xo-1 ,2,3,4-tetrahydroisoquinoline with 
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oz neund r conditions of ozonolysis described in example 1 yields 6-(2-oxopropyloxy)-2-(3-phenylpropyt)-1- 
oxo-1 ,2,3,4-tetrahydroisoquinoline. 

Conv rsion to the oxime and reduction th reof according to procedures described in Example 1 yields 2- 
(3-ph nylpropyl)-6-[2-(N-hydroxyamin )-propyloxy]-1-oxo-1,2,3.4-tetrahydroisoquinolin . 

Example 4 

(a) Similarly to procedures described in Example 1, 2-benzyl-6-[3-(N-hydroxyamino)-1-p^open-1-yl^1- 
oxo-1,2-dihydroisoquinoline is converted to 2-benzyl-6-[3-(N-aminocarbonyl-N-hydroxyamino)-1-propen-1- 
yl]-1-oxo-1,2-dihydroisoquinoline, m.p. 172-174°. 

The starting material is prepared as follows: 
To a 0° solution of 3'-bromocinnamic acid (5 g f 22 mmol) in CH 2 CI 2 (50 mL) is added oxalyi chloride (2.9 
mL, 38 mmol) and a single drop of dimethylformamide (DMF). The reaction is allowed to come to ambient tem- 
perature and is concentrated in vacuo, when gas ceases to evolve. The residue is redissolved in dioxane (10 
mL) and the resulting mixture is cooled to 0°. Asoiution of NaN 3 (4.29 g P 66 mmol) in dioxane/H 2 0 (1:1, 25 mL) 
is then added and the reaction allowed to come to ambient temperature. The resulting solution is diluted with 
H 2 0 (100 mL) and the aqueous phase extracted with Et 2 0 (2 x 100 mL). The combined organics are washed 
with saturated NaHC0 3 solution (1 x 250 mL), saturated NaCI solution (1 x 250 mL), dried over MgS0 4 and 
concentrated in vacuo to give 3'-bromocinnamoyt azide. 

The acyl azide (5.42 g, 21 .5 mmol) and several crystals of iodine are dissolved in 1 ,2-dichloro benzene (20 
mL) and the resulting mixture heated to reflux for 24 hours. After this time the solution is cooled to 0° and a 
precipitate forms. This material is collected and washed with hexanes (3 x 50 mL) to afford 6-bromo-1,2-dihy- 
dro-1-oxoisoquinoline. 

Treatment with benzyl bromide and NaH in DMF, water conditions previously described in example 2, yields 
after chromatography (silica gel, 1:4, EtOAc/hexane) 2-benzyl-6-bromo-1,2-dihydro-1-oxoisoquinoline. 

A mixture of 2-benzy1-6-bromo-1 ,2-dihydro-1-oxoisoquinoline (1 g, 3.2 mmol), acrolein dimethyl acetal (2.6 
mL, 22.4 mmol), Pd(OAc) 2 (15 mg, 0.064 mmol), P(o-tolyi) 3 (78 mg, 0.26 mmol) and EfeN (0.5 mL, 3.84 mmol) 
in DMF (2 mL) is heated in a sealed tube apparatus at 120° for 48 hours. After cooling to room temperature, 
the reaction mixture is diluted with EtOAc, filtered, washed with saturated Nad solution, dried over MgS0 4 con- 
centrated in vacuo, and the residue is chromatographed (silica gel 1:4 EtOAc/hexane) to yield 3-[2-benzyl-1- 
oxo- 1,2-dihydroisoqu in din-6-y I]- acrolein. 

Using a sequence of reactions similarly to sequence described in example 2, the aldehyde is converted 
to 2-benzyl-6-[3-(N-hydroxyamino)-1-propen-1-yl]-1-oxo-1 ,2-dihydroisoquinoJine. 

(b) Similarly prepared is 2-(3-pheny1propyl)-6-[3-(N-ajninocato 
oxo-1 , 2-di hydro isoquinoline. 

(c) Similarly prepared is 2-(3-phenylpropyl)-6-t3-(N-aminc>carbonyl-N-hydroxyamino)-1-propen-1-yl]3,4- 
dihydro-2H-1,2-benzothiazine-1,1-dioxide. The starting 6-bromo-2-(3-pheny1propyl)-3,4-dihydro-2H-1 ( 2-ben- 
zothiazine-1,1-dk>xide is prepared similarly to 6Mnemoxy-2-(3-phenylpropyi)-3,4-dihydro-2H-1,2-benzothia- 
zine- 1,1 -dioxide described in example 10. 

Example 5 

Similarly to procedure described in Example 1, 2-(3-phenylpropyl)-6-l3-(N-hydroxyamino)-propyioxy]-1- 
oxo-1, 2,3,4-tetrahydroisoquinoline is converted to 2-(3- phenyl propyl -6-[3-(N-aminocarbonyl-N-hydroxyami- 
no)-propyloxy]-1 -oxo-1 ,2,3,4-tetrahydroisoquinoline, m.p. 106-109°, 

The starting material is prepared as follows: 
Asoiution of 6-hydroxy-2-(3-pheny1propyl)-1-oxo-1 ,2,3,4-tetrahydroisoquinoline (7.55 g, 26.87 mmol), 
CszCOa (18 g. 53.74 mmol) and chioropropionaldehyde diethyl acetal (5.4 mL, 32.2 mmol) in DMF (100 mL) is 
stirred for 48 hours. After this time the reaction is diluted with H 2 0 (400 mL) and the resulting mixture extracted 
with EtOAc (2 x 200 mL). The combined organic phases are washed with saturated NaCI solution (2 x 400 mL), 
dried over MgS0 4 and concentrated in vacuo. The residue is chromatographed (silica gel, 1:9 EtOAc/hexane) 
to give 2-(3-phenylpropyl)-6-(3,3-diethoxypropyloxy)-1 -oxo- 1 ,2,3,4-tetrahydroisoquinoline which is hydrolyzed 
with 6N HO in tetrahydrofuran at room temperature to yield p-[2-(3- phenyl propyl)- 1 -oxo-1, 2,3,4-tetrahydroiso- 
quinolin-6-yloxyJ-propionaldehyde. 

Conversion to th oxime and reduction thereof according to procedures described in example 1 yields 2- 
(3-phenylpropyl)-6-[3-N-hydroxyamin )-propyl xy]-1-oxo-1 ,2,3,4-tetrahydroisoquinoline. 

Similarly prepared are: 

(b) 2-benzyl-6-[3-(l^aminocarbonyl-N-hydroxyamin )-propy1oxyM-oxo-1,2-dihydroisoquin line , m.p. 
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149-150°, starting with 2-benzy1-6-m thoxy-1,2-dihydro-1-ox isoquinolin (prepared according to exam- 
ple 4). 

(c) 2-{3-pheny1propyl)-7-[3-(N-aminocarbonyl-N-hydroxv^ 

quinoiine, m.p. 98-1 00°, starting from 7- hydroxy-2-(3- phenyl propyl)- 1-oxo- 1,2, 3, 4-tetrahydroisoquinoline, 
prepared according to procedures in prior examples from 7-m thoxy-1-oxo-1,2,3,4-tetrahydroisoquinoline 
(which is in turn prepared from 6-methoxy-1-indanone). 

(d) 2-(3-phenylpropyl)-6-[3-[r^aminocarbonyl-^ benzo- 
thiazine-1 f 1-dioxide prepared from e-hydroxy^S-phenylpropyiJ-S^dihydr^H-l^-benzothiazine-l.l- 
dioxide (example 10). 

(e) 2-(2-pyridylrrtemyl)-6-[2-(N-aminocaito 
noline, m.p. 158-160°. 

The starting material is prepared as follows using methodology similar to that described in the previ- 
ously examples. 

6-Hydroxy-1-oxo-1 ,2,3,4-tetrahydroisoquinoline is treated with bromoacetaldehyde dimethyl acetal, in 
the presence of CsaC0 3 and Csl in DMF to yield 6-(2 ? 2-dimethoxyethoxy)-1-oxo-1 f 2,3 P 4-tetrahydroisoqui- 
noline. Treatment with 2-chloromethylpyridine hydrochloride in the presence of sodium hydride in DMF 
yields 6-(2,2-dimethoxyethoxy) 2-(2-pyridylmethyl)-1-oxo-1,2,3 t 4-tetrahydroisoquinoline. Hydrolysis with 
20% aqueous sulfuric acid in THF yields a-[2-(2-pyridy1memyl)-1-oxo-1,2 ( 3Atetrahydroisoquinolin-6- 
yloxy]-acetaldehyde which is then converted to 2-(2-pyridylmethyl)-6-[2-(N-hydroxyamino)-ethoxy]-1-oxo- 
1 ,2,3,4-tetrahydroisoquinoline. 

(f) 2-[3-(2-thienyl)-propyi]-6-[2-(N-aminocar^^ 
quinoiine, m.p. 124-127°; 

Example 6 

(a) 2-(3-Phenylpropyl)-6-[2-(N-hydroxyamino)-ethoxy]-1-oxo-1,2,3,4-tetrahydroisoq (498 mg, 1.5 
mmol) is dissolved in dioxane (1 5 mL) and methyl isocyanate (0.22 mL, 3.7 mmol) is added. After 1 2 hours, 
the reaction mixture is diluted with EtOAc (150 mL) and the organic phase washed with 2 N HCI (2 x 200 
mL), H 2 0 (4 x 200 mL), saturated NaHC0 3 solution (2 x 200 mL), saturated IMaCI solution (2 x 200 mL), 
dried over MgS0 4 and concentrated in vacuo. The resulting material is triturated with hexanes and recrys- 
tallized from CH 2 Cl2/hexanes to give 2- (3-phenylpropyl)-6-{2-IN-(rriemylaminocarbonyl)-N-h 
ethoxy}-1-oxo-1,2,3,4-tetrahydroisoquinoline, m.p. 138-139°. 

Similarly prepared are: 

(b) 2-benzyl-6-{2-[N-(memylaminocarbonyl)-l^hydroxyamino]-ethoxy)-1 -oxo-1.2,3,4-tetrahydro isoquino- 
line; 

(c) 2-benzyl-6-{2-[r^(3,4,5-trimeto^ 
soquinoline, m.p. 155-156°; 

(d) 2-(3-pheny1 propyl W2-[r^(3 f 4,5-t^ 
tetrahydroisoquindine, m.p. 89-90°; 

(e) 2-(3-phenylpropyl)-6^3-P^-<m^^ 1 -propen-1 -yl)-1 -oxo- 1 ,2,3,4-tetra- 
hydroisoquinoline; 

(f) 2-(3-pheny»prci>yl)-6^[^eth^ 
soquinoline; 

(g) 2-(3-pheny1propyl)-6-{2-[riKmethy 1 -oxo- 1 ,2-dihydroisoqui- 
notine; 

(h) 2-<3-phenylpropyi)-6-{3-[r^ ,2-ben- 
zothiazine-1,1-dioxide prepared from 6-hydroxy-2-(3-phenylpropyl)-3,4-dihydro-2H-1,2-benzothiazine- 
1 t 1 -dioxide (example 10). 

(i) 2-[3-(4-fluorophenyl)propyl)-6-{2-[N-m^ 

1,2-benzothiazine-1,1-dioxide prepared from 6-hydroxy-2-(3-phenylpropyl)-3,4-dihydro-2H-1,2-benzo- 
thiazine-1,1 -dioxide (example 10). 

Example 7 

(a) A solution of 2-[3-(4-fluorophenyi)-propyl)-6-[2-(N-amino^ 

1 ,2,3,4-tetrahydroisoquinoline (500 mg, 1.2 mmol) and triethylamin (0.2 mU 1.4 mmol) are dissolved in 
THF (25 mL) and acetyl chloride (0.1 mL, 1.4 mmol) is added. The reaction mixture is stirred for 2 hours 
and subsequently poured into 2 N HCI. Th aqu ous phase is extracted with EtOAc (3 x 100 mL) and the 
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combined organ ics washed with 2 N HCI (2 x 100 mL) H 2 0 (2 x 100 mL) ( saturated NaHC0 3 solution (2 x 
100 mL), saturated NaCI solution (2 x 100 mL), dried over MgS0 4 and concentrated in vacuo. The residue 
is triturated with hexan s and chromatographed (silica g 1, 1:1 EtOAc/h xane). Th resulting material is 
crystallized from cold CH 2 CI 2 /Et 2 0 and dried in vacuo to giv 2-[3-(4-fluorophenyt)-propyl}-$-{2-[N-(ami- 
5 nowu1x>nyl)-N-(acetyioxy)amino]-etho^^ m.p. 113-114°. 

(b) Similarly prepared is 2-(4-fluorobenzyl)-6-{2-[N-(aminocajtonyl)-N-(acetyloxy)amino]-ethoxy}-1-ox^ 
1,2,3,4-tetrahydroisoquinoline, m.p. 160-162°. 

(c) Similarly prepared is 2-(4-fluorobenzyl)-6-{2-[N-(aminocarbonyl)-N-(3-methoxy carbon ylpropionyloxy)- 
amino]ethoxy}-1-oxo-1,2 f 3 f 4-tetrahydroisoquinoline t m.p. 109-110°. 

10 (d) Similarly prepared is 2-[3-(4-fluorophenyl)-propyl-6^2-[r^(ami^ 

pionyloxy)-amino]ethoxy}-1-oxo-1,2 f 3,4-tetrahydroisoquinoline, m.p. 55-57°. 

Example 8 

15 A solution of 2-[3-(4-fluorophenyl)-propyl]-6-[2-(N-hv^ 

noline (900 mg) in 25 ml of tetrahydrofuran is cooled to 0°. Acetyl chloride (0.50 g) is slowly added and the 
mixture is stirred for one hour at 0°. The mixture is then diluted with ethyl acetate and washed with aqueous 
2N HQ, dried (MgS0 4 ) and evaporated to give 2-r>(4-fluorophenyl)-propyll-6-[2-(N-acetyloxy-N-ac»tylarnino)- 
ethoxy]- 1 -oxo- 1 ,2, 3,4-tetrahydroisoqu inoli ne. 

20 

Example 9 

2-[3-(4-Fluorophenyl)-propyn-6-[2-(N-acetyloxy-N^ 
noline (2.0 g) is dissolved in 40 ml of an isopropanol/water mixture (1:1) and treated with 0.94 g (25 mmol) of 
25 lithium hydroxide monohydrate for 30 minutes at room temperature. The mixture is diluted with ether and the 
organic phase is removed. The aqueous layer is brought to pH of approximately 3 with 2N HCI, and extracted 
with ether. The combined acidic extracts are dried (MgS0 4 ) and evaporated to dryness to yield 2-[3-(4-fluoro- 
phenyl)-propyl>6-[2-(N-hydroxy-N-ace^ 

30 Example 10 

(a) Similarly to procedure described in example 1 , 2-(3-phenylpropyl)-6-[2-(N-hydroxyamino)-ethoxy]-3,4- 
dihydro-2H-1,2-benzothiazine-1,1-dioxide is reacted with trimethylsilyl isocyanate to yield 2-(3-pheny1 propyl )- 
6-[2^N-aminocart>onyl-N-hydroxyam m.p. 134- 

35 135°. 

The starting material is prepared as follows: 
Ethyl 3-methoxyphenylacetate (20 g, 103 mmol) is added at 0° to a solution of chlorosulfonic acid (34.2 
mL, 515 mmol). After 1 hour, the reaction is cautiously poured onto ice and H2SO4 (100 mL) is added. The re- 
sulting emulsion is extracted with EtOAc (1 x 250 mL). The organic phase is washed with H 2 0 (2 x 200 mL), 

40 dried over MgS0 4 and concentrated in vacuo. The crude residue is dissolved in Et 3 0 (200 mL) and carefully 
added at 0° to a solution of 3-phenyi-1-propytamine (15.3 g, 113 mmol) and E^N (20 mL, 144 mmol) in Et 2 0 
(100 mL). After 1/2 hour the reaction mixture is poured into 2N HCI (200 mL) and the organic phase washed 
with 2 N HCI (1 x 200 mL), H2O (2 x 200 mL), saturated NaHCOg solution (2 x 200 mL), saturated NaCI solution 
(2 x 200 mL), dried over MgS0 4 and concentrated in vacuo to give ethyl 2-[N-3- phenyl propytamino)-sulfonyl]- 

45 3-methoxyphenylacetate. 

Sodium Methoxide (280 mg, 5.1 mmo!) and ethyl 2-[(N-3-phenylpropylamino)-sulfonyl]-3-methoxypheny- 
lacetate (2.0 g, 5.1 mmol) are dissolved in toluene (200 mL) and the resulting solution is refluxed for 24 hours. 
An additional portion of sodium methoxide (60 mg, 1 .1 mmol) is added and the reaction is once again refluxed 
for 24 hours. The reaction mixture is subsequently diluted with EtOAc (200 mL) and H 2 0 (200 mL). The organic 

so phase is then washed with saturated NaCI solution (2 x 200 mL), dried over MgS0 4 and concentrated in vacuo 
to give 6-methoxy-2-(3-phenylpropyt)-3-oxo-3,4-dihydro-2H^ 

To a 1 M BH 3 solution (300 mL, 30 mmol) @ 0° is added a solution of 6-methoxy-2(3-phenylpropyl)-3-oxo- 
3,4-dihydro-2H-1,2-benzothiazine-1,1-dioxlde (3.3 g, 9.6 mmol) in anhydrous THF (75 mL). After addition is 
complete the reaction mixture is brought to reflux for 2 hours. When the mixture has cooled to ambient tem- 

55 p ratur 6 N HCI is carefully added until gas voluti n ceases. Th volatiles are removed in vacuo and the 
residu extracted with EtOAc (200 mL). The organic phase is washed with saturated NaCI solution (2 x 200 
mL), dried over MgS0 4 and concentrated in vacuo. The resulting material is chromatographed (silica gel, 1:2 
EtOAc/hexanes) t afford 6-nrathoxy-2-(3- phenyl propyl 
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6-Methoxy-2-(3-phenylpropyl)-3,4Klihydro-2H-1 ( 2-benzothia2ine-1,1-dioxide (1.2 g, 4 mmol) is dissolved 
in CH 2 CI 2 (200 mL) and the resulting solution is cooled to -78°. Boron tribromide (1 .1 mL, 12 mmol) is then added 
and the reaction is allowed to come to ambient temperature. After 1 2 hours the mixture is co led to 0° and sub- 
sequently neutralized with saturated NaHC0 3 solution (100 mL). The aqueous phas is then extracted with 
5 CH 2 CI 2 (1 x 1 00 mL). The combin d organics are washed with saturated NaCI s lution (2 x 200 mL), dried over 
Na 2 S0 4 and concentrated in vacuo to give 6-hydroxy-2-(3-phenylpropyl)-3,4-dihydro-2H-1 f 2-benzothiazine- 
1,1 -dioxide. 

Similarly to procedures described in example 1, 6-hydroxy-2-(3- phenyl propyl)3,4-dihydro-2H- 1,2-be nzo- 
thiazine-1,1 -dioxide is converted to 2-(3-phenylpropyl)-6-I2-(N-hydroxyamino)ethoxy]-3,4-dihydro-2H-1 ( 2- 
10 benzothiazine-1,1 -dioxide. 

Example 11 

Similarly to the procedures described herein are prepared: 
15 (a) 2-(3-phenylpropyl)-7-[2-(r^aminocarbonyl-N-h^ 

benzazepine starting from 7-hydroxy-2-(3-phenylpropy1)-1-oxo-2,3,4 I 5-tetrahydro-2(1H)-benzazepine 
which can in turn be prepared from 6-methoxytetralone; 
(b)2-(3-phenylpropylV5^-(N-aminc<5arbonyi-N-hydroxyamino)etr^ 

role m.p. 159-160°, starting from 5-hydroxy-2-(3-phenypropyl)-1-oxc-1,3-dihydro-benzo[c]pyrrole. 

20 The starting material is prepared as follows: 

To a solution of p-methoxybenzoyi chloride (37.8 g, .222 mol) in CH 2 CI 2 (200 ml) at 0°, is added triethy- 
lamine (22.5 g, .222 mol) followed by the slow addition of 3-phenylpropylamine (20 g, .148 mol) dissolved in 
CH 2 CI 2 (100 ml). The reaction is allowed to warm to room temperature over several hours. The solvent is re- 
mpved in vacuo , and the residue is dissolved in EtOAc (500 ml) and 2N HQ (500 ml). The EtOAc is separated, 

25 washed with 2NHCI (350 mi), H 2 0 (350 ml), saturated NaHC0 3 solution (350 ml), and saturated NaCI solution 
(350 ml); dried over MgS0 4 ; and evaporated. The resulting light brown solid is purified by chromatography 
(SiO* 1:9 EtOAc/hexanes, 1:4 EtOAc/hexanes) yielding N-(3-phenylpropyl)-4-methoxybenzamide as creamy 
solid. 

A solution of N-(3-phenylpropyl)-4-methoxybenzamide (5 g, 18.58 mmol) in dry THF (100 ml) is chilled to 

30 5° in an ice/H 2 0 bath. To this, n-butyllithium (1 .6 m in hexanes, 59.46 mmol, 37 ml) is added slowly so that the 
temperature remains below 15°. After the addition is complete, the reaction is stirred for 5 minutes at 5°, fol- 
lowed by the addition of dimethylformamide (4.5 g, 61 .31 mmol). After stirring for 1 hour at 1 0°, saturated NH 4 CI 
solution (10 ml) is added, and the reaction is allowed to warm to room temperature. The reaction is poured into 
saturated NaCI solution (300 ml) and extracted into EtOAc (300 ml). The EtOAc phase is washed with 2N HCI 

35 (300 ml), H 2 0 (300 ml) and saturated NaCI solution (300 ml) dried over MgS0 4 and evaporated. The product 
is purified by chromatography (SiO* 1:9 EtOAc/hexanes, 1:4 EtOAc/hexanes, 2:3 EtOAc/hexanes) yielding 2- 
(3-phenylpropyl)-5-methoxy-3-hydroxy-1-oxo-1,3-dihydrobenzo[c]pyrrole, as a white solid. 

2-(3-Phenylpropyl)-5-methoxy-3-hydroxy-1-oxo-1 t 3-dihydrobenzoIcJpyrrole (2.49 g, 8.38 mmol) is dis- 
solved in HCI/EtOH (50 ml concentrated HCI, 150 ml EtOH), and N 2 is bubbled through the solution for 10 min- 

40 utes followed by the addition of the catalyst, 1 0% Pd/C (200 mg). The mixture is hydrogenated on a Parr-Shaker 
apparatus at 3 atmospheres pressure for 3 hours. After filtering the reaction through a pad of Celite, the filtrate 
is concentrated in vacuo, and the residue is dissolved in EtOAc (200 ml). The EtOAc is washed with 2N HCI 
(200 ml), H 2 0 (200 ml), saturated NaHC0 3 solution (200 ml) and saturated NaCI solution (200 ml) dried over 
MgS0 4 and evaporated. The product is purified by chromatography (Si0 2 ; 1:9 EtOAc/hexanes, 1:4 

45 EtOAc/hexanes) to yield 2-(3-phenylpropyi)-5-methoxy-1-oxo-1,3-dihydrobenzo[c]pyrrole. Treatment with 
BBr 3 yields 2-(3-phenylpropyl)-5-hydroxy-1-oxo-1 l 3-dihydrobenzo[c]pyrrole. 

Example 12 

so To a solution of 2-(4'-f luoro-4-biphenylylmethyl)-6-[2-(N-hydroxyamino)ethoxy]-1 -oxo-1 ,2,3,4-tetrahydroi- 
soquinoline (-22.5 mmol) in 1 ,4-dioxane (50 ml) and methylene chloride (30 ml), is added trimethyisilylisocyan- 
ate (3.36 ml). The reaction mixture is stirred at room temperature overnight and is subsequently diluted with 
H 2 0 (500 ml). The resulting solution is extracted with EtOAc (2 x 400 ml) and the combined EtOAc portions 
washed with 2N HCI (800 ml), saturated NaCI solution (800 ml), dried over MgS0 4 , and concentrated in vacuo. 
55 Th resulting solid is recrystallized from EtOAc/h xanes to giv 2-(4'-flu ro-4-biph nylylrnethyl)-6-[2-(N-arni- 
nocarbonyl-N-hydroxyamino)-eth xyJ-l-oxo-I.^S^tetrahydroisoquinoline, m.p. 171-172°. 
Th starting material is prepared as follows: 
Asolution of 1 ,1 '-bis(d (phenyl phosphine)-ferrocene (1 .69 g, 3.05 mmol) and palladium acetate (515 mg, 
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2.29 mmol) in DMF (250 ml), is heated at 50° for 1 0 minutes. After the soluti n has cooled to room temperature 
methyl p-todobenzoate (20 g, 76 mmol), 4-fluorobenzenboronic acid (20 g, 143 mmol) and K 2 C0 3 (15.8 g, 114 
mmol) are added. Th resulting mixture is then heated to 90° for 24 hours. Aft r once again cooling to room 
temp nature the reaction mixture is filtered through Celite and the filtrate washed with EtOAc (3 x 1 00 ml). The 

5 combin d organic portions ar th n washed with 2N HCI (100 ml), saturated NaCI solution (100 ml), 1N NaOH 
(100 ml), dried over MgS0 4 , and concentrated in vacuo. The resulting brown solid is chromatographed (silica 
gel; hexanes, 1% EtOAc/hexanes) to afford methyl 4'-fluoro-4-biphenyly1-carboxyiate as a white solid. 

To a suspension of lithium aluminum hydride (2.86 g, 74.4 mmol) in THF (300 ml) at 0°, is added methyl 
4'-fluoro-4-biphenylyl-carboxylate (8.67 g, 37.7 mmol) as a solution in THF (100 ml). The resulting mixture is 

10 stirred for 1 hour and subsequently allowed to warm to room temperature. The reaction mixture is chilled to 0° 
and 2N HCI (100 ml) is slowly added. The resulting mixture then is extracted with Et 2 0 (2 x 150 ml). The com- 
bined organic portions are washed with saturated NaHC0 3 solution (400 ml), saturated NaCI solution (400 ml), 
dried over MgS0 4 and concentrated in vacuo, to yield 4'-fluoro-4-biphenylyl-methanol as a white solid. 

To a solution of 4'-fluoro-4-biphenyiylrnethanol (7.38 g, 36.93 mmol) in Et 2 0 (250 ml) is added phosphorous 

15 tribromide (7 ml, 73.06 mmol). The reaction is allowed to warm slowly to room temperature and is then ref luxed 
for 12 hours. After the reaction is cooled to room temperature ice chips are added until has no longer evolves. 
The reaction mixture is then diluted with H 2 0 (200 ml) and extracted with 1N NaOH (300 ml) and saturated 
NaCI solution (300 ml), dried over MgS0 4 , and concentrated in vacuo to give 4'-fluoro-4-biphenylyl methyl bro- 
mide as a white solid. 

20 6-Hydroxy-1-oxo-1 ,2.3,4-tetrahydroisoquinoline can be prepared as described in example 1 or as follows: 
Hydroxylamine hydrochloride (8.57 g, 123 mmol) is added ail at once to a stirred room temperature sol- 
ution of 5-methoxy-1-indanone (10 g t 61.7 mmol) and potassiu carbonate (9.37 g, 67.82 mmol, powdered) in 
methanol (153 mi) and water (12 ml). The mixture is heated at reflux for 3 hours and then stirred overnight at 
room temperature. The solution is then poured into ice water (600 ml). The resulting tan precipitate is collected 

25 by vacuum filtration and air dried, to yield the oxime, m.p. 156-158°. 

Phosphorous pentoxide (1.0 g, 7.1 mmol) is added all at once to methanesulfonic acid (10 g, 104,1 mmol) 
and stirred for 3 hours at room temperature. 5-Methoxy-1-indanone oxime (100 mg, 0.53 mmol) is added in 
portions, with each portion allowed to dissolve completely before the next is added. The stirred reaction mixture 
is heated at 100°for 1 .5 hours. The reaction is quenched by the addition of saturated sodium bicarbonate ( 10 

30 ml) and extracted with 3 x 5 m! dichloromethane. The combined organic layers are dried over magnesium sulfate 
and concentrated in vacuo to yield the 6-methoxy-1-oxo-1,2,3,4-tetrahydroisoquinoline. Treatment with boron 
tribromide (see example 1) yields 6-hydroxy-1-oxo-1,2,3,4-tetrahydroisoquinoline. 

To a solution of 6-hydroxy-1-oxo-1,2,3,4-tetrahydroisoquinoline (25 g, 15.3 mmol), Csl (4 g, 15.3 mmol) 
and bromoacetaldehyde dimethyl acetal (40 ml, 338 mmol) in DMF (600 ml) is added Cs2C0 3 (137.5 g, 460 

35 mmol). The reaction mixture is heated at 60° overnight After this time, the reaction is poured into 1 liter brine 
and the resulting suspension is extracted with EtOAc (4 x 400 ml). The combined EtOAc extracts are dried over 
MgS0 4 and concentrated in vacuo. The residue is washed with Et 2 0 to yield 6-(2,2-dimethoxyethoxy)-1-oxo- 
1,2,3,4-tetrahydroisoquinoline as a crystalline solid. 

To a solution of 6-(2^-dlmethoxyethoxy)-1-oxo-1 l 2,3,4-tetrahydroisoquinoline (5.79 g, 23.05 mmol) and 

40 4'-fluoro-4-biphenylylmethyl bromide (9.16 g, 34.57 mmol), in DMF (100 ml) is added sodium hydride (1.1 g, 
27.5 mmol) and a catalytic amount of potassium iodide. The reaction mixture is stirred for 2 hours at room tem- 
perature and is subsequently diluted with H 2 0 (500 ml). The mixture is then extracted with EtOAc (2 x 300 ml). 
The combined EtOAc portions are washed with saturated NaCI solution (600 ml), dried over MgS0 4 . and con- 
centrated in vacuo and washed with hexanes to yield the acetal, 2-(4'-fluoro-4-biphenyiylmethyl)-6-(2,2-dime- 

45 thoxyethoxy)-1-oxo-1 ,2,3,4-tetrahydroisoquinoline. 

To a solution of the above acetal (-23 mmol) in THF (1 00 ml) is added 6N HCI (200 ml). The reaction mixture 
is heated to reflux and immediately allowed to cool to room temperature. The resulting mixture is diluted with 
H 2 0 (400 ml) and extracted with EtOAc (2 x 250 ml). The combined EtOAc portions are washed with saturated 
NaHC0 3 solution (500 ml), saturated NaCI solution (500 ml), dried over MgS0 4l and concentrated in vacuo to 

so yield a-[2-(4'-fluoro-4-biphenylylmethyl)-1 -oxo-1 ,2,3,4-tetrahydroisoquinolin-6-yloxy]-acetaldehyde. 

To a solution of the above aldehyde (-23 mmol) in pyridine (20 ml) and EtOH (20 ml) is added hydroxyla- 
mine hydrochloride (3.2 g, 46 mmol). The reaction mature is stirred overnight. The solvent is removed in vacuo 
and the residue dissolved in EtOAc (300 ml) and 2N HCI (300 ml). The EtOAc portion is washed with saturated 
NaHC0 3 solution (300 ml), saturated NaCI solution (300 ml), dried over MgS0 4 , and concentrated in vacuo. 

55 Th resulting material is purified by chromatography (silica gel 1:9 EtOAc/hexanes. 1:4 EtOAc/hexanes and 
2:3 EtOAc/h xanes) yielding a-[2-(4'-flu ro^biphenylylrnethyl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yloxy]- 
acetaidehyde oxime. 

To a solution of the above oxim (9 g, 22.28 mmol) in glacial acetic acid (50 ml) and CH 2 Q 2 (75 ml) is added 
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sodium cyan borohydride (1 .7 g). The solution is stirred for 45 minutes at room temp rature and subs quently 
diluted with H 2 0 (200 mi). The resulting mixture is then neutralized with 5N NaOH and solid NaHC0 3 . Th re- 
action mixture is extracted with EtOAc (2 x 200 ml) and the combined organic layers washed with saturated 
NaCI solution, dried over MgS0 4 , and concentrated in vacuo to yi Id 2-(4'-fluoro-4-biphenylylmethyl)-6-[2-(N- 
hydroxyamino)ethoxy]-1- xo-1,2,3,4-tetrahydroisoquinoline. 

Example 13 

Similarly to procedures described in the previous examples are prepared: 

(a) 2-[trans-2-phenylcyclopropylmethyl]-6-^ 
tetrahydroisoquinoline, m.p. 122-125°; 

(b) 2-(1-naphthy1methyl)-6-[2-(N-amino^ 
quinoline, m.p. 153-155°; 

(c) 2-(2-naphthyloxyethyl)-&-[2-(N-aminocarbonyl-N-hydroxyamino)ethoxyJ-1 -oxo-1, 2,3,4-tetrahydroiso- 
quinoline, m.p. 144-146°; 

(d) 2-(2-thienylmemyi)-6-[2-(N-amino<^rtK>nyl-^^ 
noline, m.p. 147-149°; 

(e) 2-[3-(4-f luorophenyl)-2-propen-1 -yl]-6-[2-(N-amino(5arbonyl-N-hydroxyamino)ethoxyl-1 -oxo-1 ,2,3,4- 
tetrahydroisoquinoline, m.p. 129-130°; 

(f) 2-[3-(2,4-difluorophenyl)-2-propen-1-yl]-6-[2-<N^^ 
4-tetrahydroisoquinoline, m.p. 100-101°; 

(g) 2-p-chromenylrf»%l>6-[2-(N-amin^ 
quinoline, m.p. 135-138°; 

(h) 2-[2-biphenylylmemyl]-6-[2-(N-aminocart)onyl-N-hydroxyamino)ethoxyJ-1-oxo- 1,2,3,4-tetrahydroiso- 
quinoline, m.p. 135-137°; 

(i) 2-(4-biphenylyl)-6-[2-(N-aminocarbonyL^ 
line, m.p. 185-187°; and 

(j) 2-(3-biphenyl)-6-[2-(N-aminocarbony1-N-hy 
m.p. 143-145°. 

The intermediate, 6-(2,2-dimethoxyethoxy)-2-(3-biphenylyl)-1-oxo-1,2,3 ( 4-tetrahydroisoquinoline is pre- 
pared as follows: 

To a solution of 6-(2,2-dimethoxyethoxy)-1-oxo-1,2,3,4-tetrahydroisoquinoline (1.5 g, 5.98 mmol) and 
3-bromobiphenyl (2.79 g, 11.96 mmol) in DMF (60 ml) is added NaH (215 mg, 8.97 mmol) and Cul (1 14 mg, .6 
mmol). The reaction is refluxed overnight. After allowing the reaction to cool to room temperature, it is diluted 
with water (300 ml). The product is extracted into EtOAc (2 x 150 ml), and the organic layer is washed with 1 N 
NaOH (300 ml) and saturated sodium chloride solution (300 ml), dried over MgS0 4 , and concentrated in vacuo. 
The crude material is purified by chromatography (silica gel; 1:9 EtOAc/hexanes 1:4 EtOAc/hexanes as sol- 
vent) affording the desired intermediate as a solid. 

(k) 2-(3-biphenyly1methy1)-6-[2-(N-aminoca^ 

quinoline, m.p. 133-135°; 

(I) 2-(4'-fluoro-2-biphenylylmemyl)-6-[2-(N-aminocar^ 

hydroisoquinoline, m. p. 123-124°; 

(m) 2-(4-biphenylylmethyl)-6-[2-(N-amin^^ 

thiazine-1,1 -dioxide, m.p. 166-167°; 

(n) 2^2-biphenylytmethyl)-6-P-(N-aminoca^ 

thiazine-1 t 1-dioxide, m.p. 160-161°; and 

(o) 2-(4'-ftuoro^biphenylylmeOTyl)-6^ 

benzothiazine-1,1-dioxide, m.p. 165-166°. 

Example 14 

a) Preparation of 1 0,000 tablets each containing 25 mg of the active ingredient, having the formula as fol- 
lows: 
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2-[3-(4-fluorophenyl)-propyl]-6-[2-(N-aminocarbonyl- 
N-hydroxyaminoJethoxyj-l-oxo-l^^^-tetrahydroiso- 
quinoline 



250.00 g 



Lactose 



2485.00 g 



Corn starch 



125.00 g 



Polyethylene glycol 6,000 



1 50.00 g 



Magnesium stearate 



40.00 g 



Purified water 



q.s. 



Procedure: 



All the powders are passed through a screen with openings of 0.6 mm. The drug substance, lactose, 
magnesium stearate and half of the starch are mixed in a suitable mixer. The other half of the starch is 
suspended in 65 ml of water and the suspension added to the boiling solution of the polyethylene glycol 
in 250 ml of water. The paste formed is added to the powders, which are granulated, if necessary, with an 
additional amount of water. The granulate is dried overnight at 35°C broken on a screen with 1 .2 mm open- 
ings and compressed into tablets, using concave punches uppers bisected. 

Analogously tablets are prepared, containing about 10-100 mg of one of the other compounds dis- 
closed and exemplified herein. 

b) Preparation of 1,000 capsules each containing 50 mg of the active ingredient, having the formula as 
follows: 

2-[3-(4-fluorophenyl)-propyl]-6-t2-(N-aminocarbonyl- 
N-hydroxyamino)ethoxy]- 1 -oxo- 1 ,2,3,4-tetrahydroiso- 

quinoline 50.00 g 

Lactose 167.00 g 

Modified starch 80.00 g 

Magnesium stearate 3.00 g 



Ail the powders are passed through a screen with openings of 0.6 mm. The drug substance is placed in a 
suitable mixer and mixed first with the magnesium stearate, then with the lactose and starch until homogenous. 
No. 2 hard gelatin capsules are filled with 300 mg of said mixture each, using a capsule filling machine. 

Analogously capsules are prepared, containing about 10-100 mg of the other compounds disclosed and 
exemplified herein. 



Procedure: 
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Claims 

1. A compound of the formula 




wherein 

R represents hydrogen, lower alkyl, aryl, biaryl, C r CrCycloalkyi, aryl-lower alkyl, aryl-lower aike- 
nyl f aryl-lower akynyl, aryioxy-lower alkyl. arylthio-lower alkyl; Cs-Cr-cycloalkyl-lower alkyl, biaryl-lower 
alkyl, aryi-C 3 -C7-cycloalkyl f aryl-C r C7-cycioalkyl-lower alkyl or aryloxy-aryl-lower alkyl; and aryl repre- 
sents carbocydic or heterocyclic aryl; 

Z represents (VQj-alkylene or vinytene, each unsubstituted or substituted by lower alkyl; 

Y represents S0 2 or CO; 

A represents 0, S, or a direct bond; 

B represents lower alkylene; or B represents lower alkenylene provided that A represents a direct 

bond; 

X represents oxygen or sulfur; 

Ri represents hydrogen, acyl, lower alkoxycarbonyt, aminocarbonyl, mono- or di-lower alkyiami- 
nocarbonyl, lower alkenyl aminocarbonyl, lower alkynylaminocarbonyl, carbocydic or heterocyclic aryl- 
lower alkylaminocarbonyl, carbocydic or heterocydic arylaminocarbonyl, CrCrcycloaikylarninocarbonyl 
or C r C7-cydoalky1-lower alkylaminocarbonyl; 

R 2 represents lower alkyl, lower alkoxycarbonyf-lower alkyl, C 3 -C7-cycloalkyl, carbocydic or het- 
erocydic aryl, carbocydic or heterocyclic aryl-lower alkyl, C3-C r cycloaikyl-lower alkyl, amino, mono- or 
di-lower alkylamino, lower alkenylamino, lower aikynylamino, carbocydic or heterocyclic aryl-lower alky- 
lamino, carbocydic or heterocyclic arylamino, Cj-Crcydoalkylamino, Ca-CT-cydoalkyl-lower alkylamino 
or lower alkoxycarbonyl-lower alkylamino; 

R 3 and R4 independently represent hydrogen or lower alkyl; 

R a represents hydrogen, lower alkyl, halo, trifluoromethyl or lower alkoxy; or a pharmaceutical^ 
acceptable salt thereof. 

2. A compound according to claim 1 wherein Y represents CO. 

3. A compound according to claim 1 wherein Y represents S0 2 . 

4. A compound according to claim 1 wherein Y represents CO and Z represents methylene, ethylene, viny- 
tene or 1 ,3-propyiene. 

5. A compound according to claim 1 wherein Y represents S0 2 and Z represents methylene, ethylene, viny- 
lene or 1 ,3-propylene. 

6. A compound according to daim 1 of the formula 




wherein R represents hydrogen, lower alkyl, carbocydic aryl-lower alkenyl, carbocydic or heterocydic 
aryi-low r alkyl, carbocydic r heterocydic aryioxy-lower alkyl, carbocydic or h terocydic arylthio-lower 
alkyl, CrC r cydoalkyt-low r alkyl, biaryl-lower alkyl or carbocydic aryloxyaryMower alkyl; Y represents 
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CO or S0 2 ; A represents oxyg n, sulfur or a direct bond; B represents low r alkylene; or B represents tower 
alkenyien provided that A represents a direct bond; Rj represents hydrogen or acyl; R 2 represents amino, 
mono- or d Mower alkyiamino, I w r alkenylamino, lower alkynylamino, carbocydic or heterocyclic aryl- 
low ralkylamino, carbocydic or heterocydic arylamino, CrCrcycloalkylamino, C r Crcydoalkyi-loweral- 
kylamin or lower alkoxycarbonyl-lower alkyiamino; R 3 and R4 independently repres nt hydrogen or lower 
alky); and the dotted line in the ring system indicates that the bond involved is either a single or double 
bond; or a pharmaceutical^ acceptable salt thereof. 

7. A compound according to daim 6 of formula II wherein Y represents CO or S0 2 ; A represents oxygen or 
a direct bond; B represents alkylene of 1 to 4 carbon atoms; R represents biaryt-lower alkyl, quinolyl-lower 
alkyi, or carbocydic or heterocydic aryloxy-lower alkyl; Ri and R* represent hydrogen; R 2 represents ami- 
no, mono- or dHower alkyiamino, lower alkenylamino, lower alkynylamino, carbocydic aryl- lower alkyia- 
mino, carbocydic arylamino or CrCrCydoalkylamino; R 3 represents hydrogen or lower alkyl; or a phar- 
maceutically acceptable salt thereof. 

8. A compound according to claim 6 of formula II wherein Y represents CO or S0 2 ; A represents a direct bond; 
B represents alkenylene of 2 to 4 carbon atoms; R represents carbocydic or heterocydic aryl-lower alkyl, 
biaryl-lower alkyl or cydohexyl-lower alkyl; R 1 and R* represent hydrogen; R 2 represents amino, mono- 
ordi-lower alkyiamino, lower alkenylamino, lower alkynylamino, carbocydic aryl-lower alkyiamino, carbo- 
cydic arylamino or C 3 -C7-cydoaikylamino; R 3 represents hydrogen or lower alkyl; or a pharmaceutical^ 
acceptable salt thereof. 

9. A compound according to claim 2 of the formula 




o 



wherein R represents lower alkyl, biaryl-lower alkyl, carbocydic or heterocydic aryl-C 1 -C 4 -alky1, carbo- 
cydic or heterocydic aryloxy-C^-alkyl, carbocydic aryloxyaryl-C^-alkyl, carbocydic aryl-Ca or C r 
alkenyl, or cydohexyl-d-C^-alkyl; m and n independently represent 1 , 2 or 3; Ri represents hydrogen or 
acyl; R 3 represents hydrogen or lower alkyl; Rs represents hydrogen, lower alkyl or monocydic carbocydic 
aryl; or a pharmaceutical! y acceptable salt thereof. 

10. A compound according to claim 6 of the formula 




o 



wherein R represents biaryl-lower alkyl, carbocydic or heterocydic aryl-CrC^alkyl, carbocydic or het- 
erocydic ary1oxy-CrC 4 -alkyl, cart>ocydicaryloxyaryl-C r C4-alkyl, carbocydicaryl-C 3 orC 4 -alkenyl, orcy- 
clohexyl-C r C4-aikyl; n represents 1, 2 or 3; R, represents hydrogen or acyl; R3 represents hydrogen or 
CrCralkyl; R5 represents hydrogen, lower alkyl or monocydic carbocydic aryl; or a pharmaceutically ac- 
ceptable salt thereof. 

11. A compound according to daim 1 of formula I wherein Z represents ethylene; Y represents CO or S0 2 ; A 
represents oxygen; B represents alkylene of 1 to 4 carbon atoms; R represents quinolyl-C^-alkyl or biar- 
y l-C 1 -C4-alkyl; Ra, R 1t R 3 and R4 represent hydrogen; and R 2 represents amino or mono-lower alkyiamino; 
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or a pharmaceutical^ acceptable salt thereof. 
12. A compound according to claim 10 of the formula 




(IVa) 



O 



wherein R represents biaryl-C r C 4 -alkyl, carbocyclic or heterocyclic aryl-C^-alkyl, carbocyclic or het- 
erocyclic aryloxy-C r C 4 -alkyl, carbocyclic aryloxyaryl-C r C 4 -alkyl, carbocyclic aryl-Ca or C 4 -alkenyl or cy- 
clohexyl-C r C 4 -alkyl; n represents 1 f 2 or 3; represents hydrogen or acyl; R3 represents hydrogen or 
C r C 3 -alkyl; R5 represents hydrogen, lower a Iky I or monocyclic carbocyclic aryl; or a pharmaceutical^ ac- 
ceptable salt thereof. 

13. A compound according to claim 12 of formula IVa wherein R represents biaryl-CrC^-alkyl in which biaryl 
represents 4-biphenytyi or4-biphenylyl substituted by lower alkyl, halogen ortrifluoromethyl; n represents 
1 or 2; R1 and R 3 represent hydrogen; Re represents hydrogen or lower alkyl; or a pharmaceutical^ ac- 
ceptable salt thereof. 

14. A compound according to claim 10 which is 2-[3-(4-fluorophenyl)propyll-6-[2-(N-aminocarbonyi-N-hy- 
droxyamino)ethoxy]-1 -oxo-1 ,2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt thereof. 

15. A compound according to claim 10 which is 2-(3-phenylpropyl)-6-[2-(N-aminocarbonyl-N-hydroxyamino) 
ethoxy]- 1-0x0-1 ,2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt thereof. 

16. A compound according to claim 6 which is 2-(3-phenylpropyl)-6-[2-(N-aminocarbonyl-N-hydroxyamino)et- 
hoxy]-3,4-dihydro-2H-1,2-benzothiazine-1,1-dioxide or a pharmaceutically acceptable salt thereof. 

17. A compound according to claim 6 which is 2-benzyl-6^3-(N-aminc<iarbonyl-N-hydroxyamino)-1-propen- 
1-yl]-1-oxo-1,2-dihydroisoquinolineor a pharmaceutically acceptable salt thereof. 

18. A compound according to claim 10 which is 2-(2-quinolylmethyl)-6-[2-(N-aminocarbonyl-N-hydroxyami- 
no)ethoxy]-1-oxo-1 ,2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt thereof. 

19. A compound according to claim 1 0 which is 2-[3-phenyl-2-propen-1-yl]-6-[2-(N-aminocarbonyl-N-hydrox- 
yamino)-ethGxy]-1-oxo-1 t 2, 3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt thereof. 

20. A compound according to claim 1 0 which is 2-[3-(4-f luorophenoxy)-benzyip6-[2-(N-aminocarbonyl-N-hy- 
droxyamino)-ethoxyj-1-oxo-1,2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt thereof. 

21. A compound according to claim 10 which is 2-(4-biphenylytmemyl)-6-t2-(^4-aminocarbonyl-N-hyd^oxya- 
mino)ethoxy]-1 -oxo-1, 2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt thereof. 

22. Acompound according to claim 10 which is2-(4'-fluoro-4-biphenylylmethyl)-6-[2-(N-aminocarbonyl-N-hy- 
droxyamino)ethoxy]-1-oxo-1,2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt thereof. 

23. A process for the preparation of a compound of formula I according to claim 1 which comprises either 

(a) condensing a hydroxylamine derivative of formula V 
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wherein R, R 1t R 3 , R4, R«, A, B, Z and Y have meaning as defined in claim 1 , with a compound of formula 
10 VI 

R 2 '-COOH (VI) 

in the presence of a condensing agent, or with a reactive functional derivative thereof, wherein R 2 ' rep- 
resents lower alkyl, lower alkoxycarbonyJ-lower alkyl, Ca-Crcycloalkyl, carbocyclic or heterocyclic aryl, 
carbocyclic or heterocyclic aryl-lower alkyl, C r Crcycloalkyl-lower alkyl or di-lower alkylamino, to ob- 
15 tain a said compound of formula I wherein X represents O and R 2 corresponds to R 2 '; or 

(b) condensing a compound of the formula V above with phosgene or thiophosbene, followed by an 
amine of the formula VII 

R 2 "-H (VII) 

wherein R 2 " represents amino, mono- or di-lower alkylamino, lower alkenyiamino, lower alky nylamino, 
20 carbocyclic or heterocyclic arylamino, C r Cr-cycloalkylamino, carbocyclic or heterocyclic aryl-lower al- 

kylamino, C r C7-cycloalkyl-lower alkylamino, or lower alkoxycarbonyl-lower alkylamino, to obtain a 
compound of formula I wherein R 2 corresponds to R 2 "; or 

(c) condensing a compound of formula V above with an isocyanate or isothiocyanate of the formula 
VIII 

25 R*-N=C=X (VIII) 

wherein X represents O or S; Re represents a protecting group or Re represents lower alkyl, lower alkenyl, 
lower alkynyl. carbocyclic or heterocyclic aryl, C r Cr-cycloalkyl, C r Crcycloalkyl-lower alkyl, carbocyclic 
or heterocyclic aryl-lower aikyl, or lower alkoxycarbonyl-lower alkyl; and removing the protecting group, 
when Re represents a protecting group, to obtain a said compound of formula I wherein R 2 represents 

30 R5NH in which Re represents hydrogen or has meaning as defined above for Re and, if desired .converting 

a compound of the formula I or a salt thereof obtainable according to the process or in another manner 
into another compound or a salt thereof according to the invention, converting a free compound of the 
formula I obtainable according to the process into a salt, converting a salt obtainable according to the proc- 
ess into the free compound of the formula I or into another salt, or resolving a mixture of isomers obtainable 

35 according to the process and isolating the desired compound. 

24. A pharmaceutical preparation containing a compound of formula I according to claim 1 and customary 
carriers. 

^ 25. The use of compounds of formula I according to claim 1 or salts thereof and customary carriers for pro- 
ducing pharmaceutical preparations. 

26. A compound of the formula I according to claim 1 or salts thereof for use in a method for the therapeutic 
treatment of the human or animal body. 

45 27. The compounds of formula I according to claim 1 or salts thereof for use for inhibiting 5-lipoxygenase ac- 
tivity in mammals. 

28. Use of a compound of formula I according to claim 1 for treating arthritic, pulmonary, inflammatory or al- 
lergic disorders. 

50 

Claims for the following Contracting States : ES, GR 



1. A process for the manufacture of a compound of the formula I 
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wherein 

R represents hydrogen, lower alkylt aryl, biaryl, C r Crcycloaikyl P aryl-lower alkyl, aryl-lower alke- 
nyi, aryl-lower alkynyl, aryloxy-lower alkyl, arylthio-lower alkyl, C r C7-cydoalkyl-lower alkyl, biaryl-lower 
alkyl, aryl-CyCT-cycloalkyl, aryl-CrCrcydoalkyl-lower alkyl or aryloxy-aryl-lower aJkyl; and aryl repre- 
sents carbocydic or heterocydic aryl; 

Z represents (VCralkylene or vinylene, each unsubstituted or substituted by lower alkyl; 

Y represents S0 2 (sulfonyl) or CO (carbonyl); 

A represents 0 (oxygen), S (sulfur), or a direct bond; 

B represents lower alkylene; or B represents lower alkenylene provided that A represents a direct 

bond; 

X represents oxygen or sulfur, 

represents hydrogen, acyl, lower alkoxycarbonyl, aminocarbonyl, mono- or di-lower alkylami- 
nocarbonyl, lower alkenylaminocarbonyl, lower alkynylaminocarbonyl, carbocydic or heterocyclic aryl- 
lower alkylaminocarbonyi, carbocydic or heterocydic arytaminocarbonyl, C3-C r cydoalkylaminocarbonyl 
or C r Crcydoalkyl-lower alkylaminocarbonyi; 

R 2 represents lower alkyl, lower alkoxycarbonyl-lower alkyl, CjrCrcydoalkyl, carbocydic or het- 
erocydic aryl, carbocydic or heterocydic aryl-lower aJkyl, CyCT-cycloalkyl-lower alkyl, amino, mono- or 
di-lower alkylamino, lower alkenylamino, lower aikynylamino, carbocydic or heterocyclic aryl-lower alky- 
lamino, carbocydic or heterocyclic arylamino, CrCT-cycloalkylarnino, (VCT-cydoalkyl-lower alkylamino 
or lower alkoxycarbonyl-lower alkylamino; 

R 3 and R4 independently represent hydrogen or tower alkyl; 

Ra represents hydrogen, lower alkyl, halo, trif luoromethyl or lower alkoxy; and pharmaceutical^ ac- 
ceptable salts thereof, comprising 

(a) condensing a hydroxylamine derivative of formula V 




(V) 



wherein R, R 1f R* R^ t Ra, A, B, Z and Y have meaning as defined in daim 1, with a compound of formula 
VI 

R 2 '-COOH (VI) 

in the presence of a condensing agent, or with a reactive functional derivative thereof, wherein R 2 ' rep- 
resents lower alkyl, lower alkoxycarbonyl-lower alkyl, C r C7-cydoalkyl, carbocydic or heterocydic aryl, 
carbocydic or heterocydic aryl-lower alkyl, C r CrCYCIoalky1-lower alkyl or di-lower alkylamino, to ob- 
tain a said compound of formula I wherein X represents O and R 2 corresponds to R 2 '; or 

(b) condensing a compound of the formula V above with phosgene or thiophosgene, followed by an 
amine of the formula VII 

R 2 "-H (VII) 

wherein R 2 " represents amino, mono- or di-lower alkylamino, lower alkenylamino, lower aikynylamino, 
carbocydic or heterocyclic arylamino, Ca-Cr-cydoalkylamino, carbocydic or heterocydic aryl-lower al- 
kylamino, C r Cr-cydoalkyl-lower alkylamino, or lower alkoxycarbonyl-lower alkylamino, to obtain a 
compound of formula I wherein R 2 corresponds to R 2 "; or 

(c) condensing a compound of formula V above with an isocyanate or isothiocyanat of th formula 
VIII 

R«-N=C=X (VIII) 
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wh rein X represents O or S;R S represents a protecting group or R 6 repres ntslow r alkyl, lower alkenyl, 
lower alkynyl, carbocyclic or heterocyclic aryl, C 3 -C7-cycloaJkyl, C r C7-cycloalkyl-lower alkyl, carbocyclic 
or heterocyclic aryl-lower alkyl, or lower alkoxycarbonyl-lower alkyl; and removing th protecting group, 
when represents a protecting group, to obtain a said comp und of formula I wh rein R 2 repres nts 

5 R 5 NH in which repres nts hydrogen or has meaning as def in d above for Re and, if desired, converting 

a compound of the formula I or a salt thereof obtainable according to the process or in another manner 
into another compound or a salt thereof according to the invention, converting a free compound of the 
formula I obtainable according to the process into a salt, converting a salt obtainable according to the proc- 
ess into the free compound of the formula i or into another salt, or resolving a mixture of isomers obtainable 

w according to the process and isolating the desired compound. 

2. A process according to claim 1 wherein there are produced compounds of formula I wherein Y represents 
CO. 

15 3. A process according to claim 1 wherein there are produced compounds of formula I wherein Y represents 
S0 2 . 

4. A process according to claim 1 wherein there are produced compounds of formula I wherein Y represents 
CO and Z represents methylene, ethylene, vinyl ene or 1,3- propylene. 

20 5. A process according to claim 1 wherein there are produced compounds of formula I wherein Y represents 
S0 2 and Z represents methylene, ethylene, vinylene or 1,3-propylene. 

6. A process according to claim 1 wherein there are produced compounds of formula II 

25 




wherein R represents hydrogen, lower alkyl, carbocyclic aryl-lower alkenyl, carbocyclic or heterocyclic 
aryl-lower alkyl, carbocyclic or heterocyclic aryloxy-lower alkyl. carbocyclic or heterocyclic arylthio-lower 
alkyl, CrCT-cycloalkyMower alkyl, biaryMower alkyl or carbocyclic aryioxyaryl-lower alkyl; Y represents 

35 CO or S0 2 ; A represents oxygen, sulfur or a d irect bond; B represents lower alkylene; or B represents lower 

alkenylene provided that A represents a direct bond; R t represents hydrogen or acyl; R 2 represents amino, 
mono- or dMower alkylamino, lower alkenylamino, lower alkynylamino, carbocydic or heterocyclic aryl- 
lower alkyl amino, carbocyclic or heterocyclic arylamino, C r C7-cycloalkyf amino, C 3 -Crcycloalkyi-lower al- 
kylamino or lower alkoxycarbonyMower alkylamino; R3 and R4 independently represent hydrogen or lower 

4° alkyl; and the dotted line in the ring system indicates that the bond involved is either a single or double 

bond; or a pharmaceutically acceptable salt thereof. 

7. A process according to claim 1 , wherein there are produced compounds of formula II wherein Y represents 
CO or SO2; A represents oxygen or a direct bond; B represents alkenylene of 2 to 4 carbon atoms; R rep- 
45 resents biaryl-loweralkyl, quinolyl-lower alkyl or carbocyclic or heterocyclic aryloxy-lower alkyl aryloxy- 

lower alkyl; Ri and R4 represent hydrogen; R 2 represents amino, mono- or dMower alkylamino, lower al- 
kenylamino, lower alkynylamino, carbocyclic aryl-lower alkylamino, carbocyclic arylamino or C3-C7-CV- 
cloalkytamino; R 3 represents hydrogen or lower alkyl; or a pharmaceutically acceptable salt thereof. 

so 8. A process according to claim 1 wherein there are produced compounds of formula II wherein Y represents 
CO or S0 2 ; A represents a direct bond; B represents alkenylene of 2 to 4 carbon atoms; R represents car- 
bocyclic or heterocyclic aryl-lower alkyl, biaryl-loweralkyl or cyclohexyl-lower alkyl; and R* represents 
hydrogen; R 2 represents amino, mono- or dMower alkylamino, lower alkenylamino, lower alkynylamino, 
carbocyclic aryl-lower alkylamino, carbocyclic arylamino or CrCr-cycloalkylamino; r 3 represents hydro- 

55 gen or lower alkyl; or a pharmaceutically acceptable salt thereof. 

9. A process according to claim 1 wherein there are produced compounds of the formula III 
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O 



wherein R represents lower alkyl, biaryMower alkyl, carbocyclic or heterocyclic aryl-Ci-CValkyI, carbo- 
cyclic or heterocyclic aryloxy-CrC^alkyl. carbocyclic aryloxyaryt-CVCValkyI, carbocyclic ary1-C 3 or C 4 - 
alkenyt, or cyclohexyl-C r C 4 -alky1; m and n independently represent 1, 2 or 3; R A represents hydrogen or 
acyl; R 3 represents hydrogen or lower alkyl; R« represents hydrogen, lower alkyl or monocyclic carbocyclic 
aryi; or a pharmaceutical^ acceptable salt thereof. 

10. A process according to claim 1 wherein there are produced compound of the formula IV 




o 



wherein R represents biaryl-lower alkyl* carbocyclic or heterocyclic aryl-C r C 4 -alkyl, carbocyclic or het- 
erocyclic aryloxy-C r C 4 - alkyl, carbocyclic aryioxyaryl-C 1 -C 4 -alkyl, carbocyclic aryl-C 3 or C 4 -alkenyl, or cy- 
clohexyl-C r C 4 -aJkyl; n represents 1, 2 or 3; R, represents hydrogen or acyl; R 3 represents hydrogen or 
C r C3-alkyl; R, represents hydrogen, lower alkyl or monocyclic carbocyclic aryl; or a pharmaceutical^ ac- 
ceptable salt thereof. 

11. A process according to claim 1 wherein there are produced compounds of formula I wherein Z represents 
ethylene; Y represents CO or SO2; A represents oxygen; B represents alkylene of 1 to 4 carbon atoms; R 
represents quinolyl-C r C 4 -alkyl or btaryt-Ci -C 4 -al kyl ; Ra f R 1( R 3 and R4 represent hydrogen; and R 2 rep- 
resents amino or mono-lower alkyiamino; or a pharmaceutically acceptable salt thereof. 

12. A process according to claim 1 wherein there are produced compounds of formula IVa 




(IVa) 



wherein R represents biaryl-C^-alkyl, carbocyclic or heterocyclic aryl-C 1 -C 4 -alkyl ( carbocyclic or het- 
erocyclic aryloxy-CVC^aikyl. carbocyclic aryloxyaryi-CrC^alkyl, carbocyclic aryl-Cs or C 4 -alkenyl or cy- 
clohexyl-C 1 -C 4 -a]kyl; n represents 1 , 2 or 3; R^ represents hydrogen or acyl; R3 represents hydrogen or 
(VCValkyl; Rg represents hydrogen, lower alkyl or monocyclic carbocyclic aryl; or a pharmaceutically ac- 
ceptable salt thereof. 

13. A process according to claim 1 wherein there are produced compounds of formula IVa wherein R repre- 
sents biaryi-C r C 4 -alky1 in which btaryt represents 4-biphenylyt or 4-biphenylyl substituted by lower alkyl, 
halogen or triflu romethyl; n represents 1 or 2; R1 and Rz represent hydrogen; R5 repres nts hydrogen 
or lower alkyl; or a pharmaceutically acceptabl salt thereof. 
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14. A process according to claim 1 wh reinth r is produced 2-[3-(4-fluorophenyi)-propyi]-6-[2-(N-aminocar- 
bonyi-N-hydroxyamino)ethoxy]-1-oxo-1 f 2,3,4-tetrahydrotsoquinoline or a pharmaceutically acceptable 
salt thereof. 

15. A process according to claim 1 wherein there is produced 2-(3-phenylpropyl)-6-[2-(N-aminocarbonyl-N- 
hydroxyamino)ethoxy]- 1-oxo-1 ,2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt there- 
of. 

16. A process according to claim 1 wherein there is produced 2-(3-phenylpropyl)-6-[2-(N-aminocarbonyl-N- 
hydroxyamino)ethoxy]-3,4-dihydro-2H-1 t 2-benzothiazine-1,1 -dioxide or a pharmaceutically acceptable 
salt thereof. 

17. A process according to claim 1 wherein there is produced 2-henzyl-6-[3-(N-aminocarbonyl-N-hydroxya- 
minoj-l-propen-l-ylj-l-oxo-l^-dihydroisoquinoline or a pharmaceutically acceptable salt thereof. 

18. A process according to claim 1 wherein there is produced 2-(2-quinolylmethyl)-6- [2-(N-aminocarbonyl- 
N-hydroxyamino)ethoxy]-1-oxo-1 f 2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt 
thereof. 

19. A process according to claim 1 wherein there is produced 2-[3-phenyl-2-propen-1-yl]-6-[2-(N-aminocar- 
bonyl-N-hydroxyamino)-ethoxy]-1 -oxo-1, 2,3,4-tetrahydroisoquinoline or a pharmaceutically acceptable 
salt thereof. 

20. A process according to claim 1 wherein there is produced 2-[3-(4-fluorophenoxy)-benzyl]-6-r2-(N-amino- 
carbonyl-N-hydroxyamino)-ethoxy]-1-oxo-1,2,3 I 4,-tetrahydroisoquinoline or a pharmaceutically accept- 
able salt thereof. 

21. A process according to claim 1 wherein there is produced 2-(4-biphenyly1methyl)-6- [2-(N-aminocarbonyl- 
N-hydroxyamino)ethoxy]-1-oxo-1,2 t 3,4-tetrahydroisoquinoline or a pharmaceutically acceptable salt 
thereof. 

22. A process according to claim 1 wherein there is produced 2-<4'-f luoro-4-bi phenyl ylmeth yl)-6-[2-(N-ami- 
noc^itonyl-N-hydroxyamino)ethoxy]-1-oxo-1,2,3,4-tetrahydroisoquinoline or a pharmaceutically accept- 
able salt thereof. 
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Reraark: Although claims 26 and 28 are directed to a method 
of treatment of human body the search has been 
carried out and based on the alleged effects of 
the compounds. 
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